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dfV] - 4-^/V-lH-^y^;V (14mg, 2 8%) §f#fc 0 
MS : m/z = 2 6 0 (M+ 1 ) 

MM¥H 6 1 (D-JvmcmZXff^\ &>TK&t$8&ffl4 6 2 CDit^rm*^ L 
/c 0 fcfcU 5 6 -C#fd 5 - [ ( 1 -T-fe^-A't°-°'J 3 ->f /V) 

5 ^v^] - 1H— i>y^-^WM\m^X^\,tc 0 
Wi4 6 2 

5 - [ ( 1 -rc^/nf^y 3 -4M Jr**s] - l H->f 

1 H — NMR (DMSO-d 6 ) 6 ; 0. 89 (3H, t, J = 7. 2 Hz) , 
1. 26-1. 48 (2H, m) , 1. 6 2-1. 7 2 (1H, m) , 1. 8 
10 4-2. 0 5 (3H, m) , 2. 27 (2H, q, J = 4. 2 Hz) , 2. 3 
3 (3H, s) , 2. 5 0-2. 6 0 (1H, m) , 2. 7 8- 2. 8 7 (l 

H, m) , 4. 00-4. 10 (1H, m) , 7. 08 (1H, d, J = 8. 

8 Hz) , 7. 2 3 (1 H, d, J = 9. 0 Hz) , 7. 96 (1H, s) , 
12. 8 3 (1 H, s) . 

15 n»j4 6 1 (Djjm^mzm^, sxr^irmmm4 e 3 <D4k&wo&&j$,v 

fc 0 fetch, m~MMA 5 7-C#fc5- [ (1 -Tir^/ve°-<y 

- 4-^^-1 H-^^^y ? -y^^Jl^ffiV^T^L^ 0 
«M 4 6 3 

5- [ (1 -^^vVbf-^JJ ^-4— /f^rv'] - 4->f^-lH-f 

20 

1 H — NMR (DMSO-d 6 ) 5 ; 0. 98 (3H, t, J = 7. 1 Hz) , 

I. 5 6 - 1. 7 0 (2 H, m) , 1. 81-1. 92 (2H, m) , 2. 0 
3-2. 16 (2H, m) , 2. 30 (2H, q, J = 4. 2Hz) , 2. 3 

9 (3H, s), 2. 62-2. 72 (2H, m) , 4. 08-4. 18 (1 
25 H, m) , 7. 11 (1H, d, J = 8. 8 Hz) , 7. 2 7 (1H, d, J 

= 9. 2 Hz), 8. 00 (1H, s) , 12. 86 (1H, s) . 

mmm4 6 1 (Diim'<cmzxm\ utk^mm^u 6 4^^^^l 

fc a fcfcU Wi4 5 8Tl#fc5- [ (l-T-fe^VT-feV^^-4-^/1/) 
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6 4 

5- [ (l~^jPTH^y-4-4M - l'H-^^V'^ 

MS : m/z = 2 6 0 (M+ 1) 

6 1 <Djrm^m^xm\ uT^-fmrnu 6 s^^^^l 

5 fc 0 fcfc'L, ^J4 5 9t#fc5- [ (1 f;v) tf- 

mmm4 & 5 

5- [ (1 -=c^VT^^>--4~4^) ttlS] - 

10 1 H-NMR (DMSO-d 6 ) 5; 0. 96 (3H, t, J = 7. 1 Hz) , 
1. 40-1. 5 7 (1H, m) , 1. 6 8-1. 8 5 (3H, m) , 1. 8 
5-2. 04 (2H, m) , 2. 36 (3H, s) , 2. 40-2. 68 (4 
H, m) , 4. 34-4. 41 (1H, m) , 7. 08 ( 1 H, d, J = 9. 
1Hz) , 7. 27 (1H, d, J = 9. 5 Hz) , 7. 99 (1H, s) , 

15 1 2. 8 5 (1 H, s) . 

H«<j4 6 1 0^jfemSpCTfi 1 V\ aT^i~«M4 6 6©fl^<fe£r^j£L 
fc 0 fcfcU i»4 6 0t#fccis-N-{4- [ (4-^f;V-lH-f ^ 

20 WJ4 6 6 

ci s [ ( 4 - y, 1 H — f /V 5 As) ^ 

MS : m/z = 2 7 4 (M+ 1 ) 
WJ4 6 7 

25 4 - y I- 1 H — A 'y¥v°->v- 5 -4 jv * ^i^/VsM*- h©£-fi£ 

(a) 2-^h^v^-l- (/• h%->* h*r^) - 4 -~ b n^^iXD^-}^ 
2 - Js^v-4-~ fP7x/-/V (1. Og, 5. 9 1mmol) 
ppy^ (2 0ml) 0°C(CTN, N- V^n fcVl^^T 5 ^ 

(1. 2 4 ml, 7. 0 9mmo 1) , ? a a y h drv^y ^/V^-tvI' (0. 4 
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9 4ml, 6. 5 0mmo 1) , Mrf^^W^-^A (2l8mg, 
0. 5 9 1mmol) lB#MS^#^L7t D 1 7 J< ( 5 0 

mi) fiwnp*M (5 omi x 2) -ertftu ^mmztefomm-??* 

(pi h^i/^ h^i/) -4--fn^yfy (1. 26g, 100%) <M§fc„ 
(b) N-[3-;* h^T* h*f) -7^~?V\-1, 2-i? 

2-/ U h*is* h*f) -4-=hn^y (l. 2g, 

10 5. 6 3mmo 1) (DWW.^^ (3 0ml) 1 0%-P d/ 

C (l2 0mg) *Jnx.7K*#fflftT»cLfc 0 3 i? 7^ F 6ii L5fe 

^JBFJi3iLfc 0 (3 0ml) mfcl^ 0°Cl-Xh°Vi? 

^ (0. 546ml, 6. 7 5 mml) N ^tV-^n^y^ (0. 7 6 3ml, 6. 

1 9mmo 1) ^Mx., m&\Cg-UVtc 0 1 5B#Wfc N S^«fc|&fD«7K* 
15 T- by ^AtK^^PX!, CZfttrTk (10 0ml) \Zjfe\MWt^>V (5 0ml 

x2) -r-ttttiu »ii^M7k«^^v'^A-e^u7c 0 mgrMMIi 

jVX~m\ti) t'HSL, N-[3-^ h^rv—4- h^;* h^V) 
-2, 2-^Wo/^7^ F (1. 4 8g, 9 8%) Sr#fc 0 

20 (c) N-[3-^ h^v—4- 

-2, 2-^5vK7 B P^°>T5: F<D^jjJc 

N-[3-> h^>-4- h^So* h^ff) 7^-/V]-2, 2-S^TVV 
/p/^T; K (5 0 Omg, 1. 8 7mmo 1 ) (DJ~ l> 7 t Kn77> (1 0 
ml) -15t;|uTl. 5 9M-n-^Jf!?A (2. 9 4ml, 4. 

25 6 8mmol) OtJ^Tlfc* m#i&Uto 2H#|BJ8K 3 SMfc;* 

(0. 175ml, 2. 81 mm o 1 ) <OT hyt Ko77> (0. 5 ml) ^ 
fSSr^TU lB#P^fI^fi^#?SL^ 0 14« SiSW^rzk (5 0ml) 
\Zfc\Jgm^)V (3 0mlX3) T'lffiU «Jf£«M^^>^-C 
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a- {^^yy/m^-f^mm vmmu n-[3-* y^>-4- u 

h^^^Y^iy) -2-^f^7x^]-2, 2 - >V f^'/o^y/ 5; K 
(4 2 4mg, 81%) £#fc 0 

(d) 4-[ (2, h*f-3- 
5 ^/l^^^/v ^ * y-A/V^- Y <D^$L 

N-[3 W**/*}***/) -2->f/I/7x=;V']-2, 

2-^^f;V/n/^7^ K (3 0 0mg, 1. 07mmo 1) 

( 3 ml) ^g-fc&^T 6 H-&l7WMWt (0. 355ml, 2. 13 

mmo 1) »TLfe„ 18«, K^^*7jc (3 0ml) »U StSt^ 

io (3 omi x 2) -?tttBu mmi^^M^m^^x-mw^ M-^mwt 

v^:/7^«L/c 0 £H«:^a^L#&ft;toRfi©lf!J i?>- (3 ml) 

0°Ctt^^y^*^ny K (0. 091ml, 1. 17 
mmol) £tjn?U 6 0°C^MLfc o 2. 5ffit, Mi^iJ±IiL"C 
#knfcgs»* (5 0ml) (3 0mlX2) ~C$3fcfci 

;^7i^^n-7h^77-f- (^-^f-^/»^^/H?t§m) ~CftMU 4- 
[ (2, 2-v ? ^/K7WV>l'/l') 75y]-2-^f^-3-^^7i = 
/V (3 3 8mg, 100%) £t#/c 0 

(e) 4- (Tir^T^y) -2-^^-3-^^7x^;V 

20 

4-[ (2, 2-^f^7 s o/V-f;l') 757]-2-^ 
•7^— 7V #^X7VHs^~ Y (2 2 3mg, 0. 7 0 7mmol) (Dn-zf$ 
/-/V (2ml) ^^T2 0%-WtK» (4ml) MTU 10 

0 o CKl#?SL7c o 14H#P,m, Kfommttyk (5 0ml) »U ^fc^ b V 
25 <?J*7km&^pH= 1 1 h Lfc 0 ZH^mm^^P (5 Oml X 3) ftttfJU 

(5 ml) Sia(-Tt°y (0. 069ml, 0. 848 

mm ol) , feklM ( 0 . 0 7 3ml, 0 . 7 7 8 mm o 1 ) 6 0 °C 
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^J^/M^- h ( 1 5 4 m g , 7 9%) £#fc 0 

(f) f^-lH- f Y/V t**^ 
5 ?sjwA-*- h©^.Bjc 

^-h (15 0mg, 0. 5 4 9mmol) ©f^^fvl' ( 1 . 5ml) tit, 
^Sfc-CfekfM (1 5 5?1, 1. 6 5mmo 1) N Ift7f7^W^- 
(8. 8mg, 0. 0 2 7 4 mm o 1) , mWt% V (1 0 8mg, 1. 
10 10 mm ol) , W.ffl&J V T 5 A- ( 0 . 096ml, 0. 274 mm o 1 ) £ 
M^fc 0 8mmm, IWVT^^ (0. 0 3 7ml, 0. 713mmol) 
£«JLfc 0 m^2mmk, 7k (2 0ml) iL^Lmm^^ (2 0mlX2) 

15 ftlL, l -T-fe^/v-4-^ h^is-lH-o f ^V-/V-5— f/V 
- Js ( 1 1 0 m g , 7 0%) £r#fc 0 

(g) 4-^ f^^-lH-^^Y-/v-5-^f;i' ^^^;v*^-f© 

20 Jfc- h (lOOmg, 0. 35 2 mm o 1 ) (DT byt Kp77^ (1. 0 

mi) N tzj-fr (i. oml) Utt 2M-*IHby ^ t7A7R^ 

(0. 352ml, 0. 704mmol) &M?tfc 0 1«, * (10ml) 

»LI^^-^/v (2 0mix2) tttHu ^IJi^tt^^^^A^ 

25 (-^*r ^/«^^A'T^tti) TltMU 4-* 1 H->f V^?/-^ 

-5— ' f/V (8 0mg, 9 4%) £r#fc 0 

: 1 3 0 ~ 1 3 1 °C 
MMifU 6 8 

4-^nn- l H-4 ytfV-jV- 5 -^--/V©^ 
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#%^J 4 -C#/c 1 H— f V 5 ( 1 . 6 Og, 0. 0119 

mol) ©7f7t Kn77> (5 0ml) jgffifC, lfiiaN-^n3A^| 
-f^K (1. 59g, 0. 0 1 1 9mol) &Mtl± 0 1 B#P^#, 4 OWIL 
3Efc2B#ffg^ 5 0°C^Lfc o 5 0#M, S£3§$&zk (10 0ml) JC^U 
5 gj=g£:r ^ ( 1 0 0 m 1 X 3 ) "CtttH L7c: 0 «jf «zkM^ ^ ^^AT 

(^^iy/mm^^x-mm) tigL4-^P p- 1 h-> r ^v-a— 5 

-^--/P ( 1 . 7 3 6 5g, 8 6%) £#fc 0 

1 H — NMR (DMSO-d a ) 6 ; 7. 09 (1H, d, J = 8. 8Hz) x 
10 7. 3 3 (1 H, d, J = 8. 8Hz) , 7. 90 (1H, s) , 9. 71 (l 
H, s) ,13. 10 (1H, s) . 
HWJ4 6 9 

b*i/~ 1 H-^fy^y-jV- 5 -^--yVO-g-fife 

(a) 4-t< h^-lH- 2-=hn^yfy7 
15 /V/M^-h©-^ 

HWH 6 7©;^£k:«THJ&£tT&v^j&Lfc 0 fcfcl, H»!]4 6 7 
(c) T?^fifeLfcN-[3-pt (^h^v^h^) -2-^/V 

(b) 4-^ h^^-lH-^V^/-/P-5-^--/UC0^ 

20 4-^ h^r->-lH-fy^/-/V-5-^;V 2 - ---- h P-Oif^/V*-^ 
- h (40mg, 0. 11 5mmo 1 ) ©N N K (1 

ml) jgJgHC, 0°CKX^m^^^^ (45mg, 0. 13 7mmol) , f-^r 
7x/-/V (24ml, 0. 2 2 9 mm o 1 ) &Mx.fc 0 3 0M, RjfcMWL% 
7k (2 0ml) Kl#U IM^^V (2 0m IX 2) T*ttttJU^ 0 ^MM&MjK 

H— ^ >#V-As- 5 -^--/U ( 1 9 m g , 10 0%) £#fc c 

1 H — NMR (DMSO-d 6 ) 6 ; 3. 97 (3H, s) , 6. 95 ( 1 H, 

d, J = 8. 7Hz) , 7. 00 (1H, d, J = 8. 7Hz) , 8. 01 (1 
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H, s) , 8. 5 7 (1 H, s) , 12. 8 1 ( 1 H, s) . 

- 5 -t-^Wl^V^fe 0 

5 mmm 470 

trans-3 — [ (4 - ^ p p - 1 H->f 5 ;V) Hr^sYst 

j&& : 1 4 2 - 1 4 4 °C 
10 L7t 0 U HJg^l 4 6 8 T^fjSc Lfc H— 

« 4 7 1 

c i s-3-[ (4-^PP-lH--{y^y^-5 — ir^'yVyyxj^ 
*f- s yT^y- 

15 'H-NMR (DMSO - d 6 ) 5 ; 0 . 9 2 ( 1 H, m) , 1 . 1 7 ( 1 H, 
m) , 1. 2 3 (2H, m) , 1. 7 0 (2H, m) , 1. 9 6 ( 1 H, m) , 
2. 10 (1H, m) , 2. 5 3 ( 1 H, m) , 4. 16 ( 1 H, m) , 7. 3 
0 (1H, d, J = 9. 0Hz) , 7. 45 (1H, d, J = 9. 0Hz) , 8. 
0 1 (1H, s ) . 

20 wh 7 o ©#$fefcmtTK&&tffcv\ uTfc7Fi-mmH 1 2 <D\^m 

Sr^Lfco fcfcU »j 4 6 8 tt^ U 1 4 - ^ n n - 1 H > 

- 5 -^--/V^M^V^Co 
H«y 4 7 2 

trans-4 — [ (4-^pp-1H — < 5 -A M ir^*y~\i/y 

25 n^^-yT^> 

'H-NMR (DMSO- d 6 ) 5 ; 1 . 13 ( 2 H, m) , 1. 42 (2H, 
m) , 1. 7 5 (2H, m) , 1. 9 8 (2H, m) , 2. 6 2 ( 1 H, m) , 
4. 17 (1H, m), 7. 30 (1H, d , J = 9 . 0Hz), 7. 44 (1 
H, dd, J = 0. 8, 9. 0Hz) , 8. 01 (1H, d, J = 0. 8Hz) . 
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mfcW4 7 3 

(a) 4-> h^>- 3 - ( h y yjV^ru^^-;^) T~V><D&J& 

h*f-i/-5-~ hv^yy* yyyjvOryj K (5. 0 8g, 2 3. o 

5 mmol) <D*9;*-A> (2 0 0ml) f$iaO%Pd-C ( 5 0 

2 5 0mg) £»U ^M^JEE©*§ff#ffl^T 3 . 5H#r^lS»Lfc Q ± 

y a bzmi,tc^ mmmm&mLx, 4-^>^->-3- (mj^^p^^ 

7P) T-y> (4. 6 7g, 10 0%) £#fc 0 
MS : m/z = 19 2 (M+ 1 ) 
10 (b) N- [4-*h*is- 3- (MJ7;^o^f/V) 7i^] -2, 2 

4-t< (f!J7;l/tn^^) T-!)^ (4. 29 g) 22. 4 

mmol) O^PD^y (45, 0ml) (6. 2 

4ml, 4 4. 8mmo 1) £»U jft^tf^n^/V (2. 8 4 

15 g, 23. 5 mmol) £ 0 ~ 5 tflT Lfc 0 XWU. LT 1 

WL?t 0 5 %-mmm-r v v ^^kmrntmrn^^x^mu #im& 5 % 

fcifcfc-Cife^gL M7k«7-h!J 7At«U 5ii, «ff««|L-CN- [4- 

^h^iX-3- (M)7/btP^;V) 7x-;l/] -2, 
75 K ( 6 . 1 6 g , 10 0%) Sr#fc 0 
20 1 H — NMR (CDC 1 3 ) 5 ; 1.3 2 9H, s) , 3.8 9 (3H, 
s), 6. 96 (1H, d, J=8. 9Hz), 7. 31 (1H, br 
s) , 7. 6 3 (1H, d, J=2. 8Hz), 7. 7 6 (1H, d d , J= 
2. 8, 8. 9H z) . 

(c) N- [4-t* h^fS'- 2-7*^71'- 3- ihVy^n^^U) 7x^ 
25 2-^Wp/^7 5K©^ 

N— [4-7^3^-3- (MJ^l^n^^Vl") 7 -2, 2-v^ 

f/V/p^VT^ K (5. 9 0g, 2 1. 4mmol) Of f5tKn77V 

(7 0. Oml) »-10 1 5°CKl?fr£PfL 1. 5 7M 7;W;V-^ 

^VHJ^A / (33. 5ml, 52. 5 mm o 1 ) 0 °C 
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#Lfc 0 4^LfcW^-3 5 4 0ttW, 3-f7^y (1. 5 

3ml, 24. 6mmol) £ 1 5#R]-C85TL*:o 5~0°C*T#fU 

lti. 5 mmuumw Ltc 0 tk t mm^^-emmm u «ts 5 % ^ 

(6. 2 3g) £#/i 0 i/!J*WJ7A^P?F y /77^ (-^^/v 5 
-ry^nfcV^-^/P=l/ / lT^tti) TfttfiU N- [4-^h^-2- 
ff-jv- 3- (MJ^yV^-n^^) 7 -2, 2 - v^^/K/p-^X 
5 K (3. 2 0 g , 5 0%) =gr#fc 0 
10 X H — NMR (CDC 1 3 ) 5; 1. 3 5 (9H, s), 2. 3 1 (3H, 
q, J=2. 9Hz), 3. 86 (3H, s), 6. 87 (1H, d, J= 9 . 
0Hz) , 7. 08 (1H, br s) , 7. 57 (1H, d , J= 9 . 0 
Hz) . 

(d) 4-^ h^^-2-^^-3- (M)7;vtn^f;v) T-U^©-^ 
15 j& 

N- [4-> h^riy- 2-^^-3- ihV7Jl>*v ?*?A>) 7 ^=-}V\ - 

2, 2-^Wp/^75 K (3. 15g, 10. 9mmol) biMttJl 
V&J* (3. 20g, 57. 1 mmo 1 ) &^f-ui/?V (3 1. 0 

m 1 ) q-VGiX C160 °C* f#fiLt 2 0 B#|^i&*# Lfc 0 SiS^^7X t ^ 

20 pn*/vA-^ v gattttiu mms%iNmm7mm^7^m&u ^07x^^2 

LT4-^h^-2-^^-3- {VyyjVJrnt^-jV) T (1. 1 

0 g , 4 9%) £#fc 0 
25 1 H — NMR (CDCI3) 5 ; 2. 25 (3H, q, J= 2 . 4Hz) , 

3. 79 (3H, s) , 6. 76 (1H, d, J= 8 . 8Hz) , 6. 82 
(1 H, d, J=8. 8H z) . 

(e) l-T-fe^;V-5-^ Y*i/-4- (h ]) 7^n^;v) -1H — f 
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4-^ h*->-2-j^/v~3~ ( h y yjV^u^^A-) r=- ] ) y (5 1 3 
m g , 2 . 5 0 mm o 1 ) ( 3 . 0ml) M«7.kgM (377 

Ml, 4. OOmmol) Sr^T'MTLfc 0 @{bLfcH«^St^^ (4. 
5ml) ^D7,, {C65 °C£ 1 5 Ltc 0 Lfc^ 

5 fekBfcH ( 7 0 8 11 1 , 7. 5 Omm o 1 ) , T h 9^ 

WV^^^n^K (4 0. 3mg, 0. 12 5mmo 1) , »^ 
A (4 9 lmg, 5. OOmmo 1) N liWy^yf/l' (4 3 7 n 1, 3. 
2 5 mm o 1 ) ^WiZ-'MM.XMtl, t6 5 XWU Lt 6 3#^f*?M# L 

10 7K«-7 ^ v- >7 A-CftJi U MIEMIi ( 8 0 0 m g ) 

6/1 -e^W) tiSL, l-7W-5-^f^r->-4- (fy7;^o 
^ -lH-f (4 9 6 m g , 7 7%) £#fc 0 

1 H — NMR (CDC 1 3 ) 5 ; 2. 79 (3H, s) , 4. 0 0 3 H, 
15 s), 7. 33 (1H, d, J=9. 2Hz), 8. 2 4 ( 1 H, m) , 
8.6 3 (1H, d, J=9. 2Hz) . 

(f) 5-^h^>-4- (MJ7/Vtn^f/>) -lH-^^VWVO^ 

l-T-fe^V-5-^ h^^-4- (f!)7/VtP^fA) -1H- f^V 
20 —7V (4 9 3mg, 1. 9 1 mm o 1) (D^$ ;V (3. 8ml) tjf7t 

KP77V (3. 8mD (Dm^mm\-6N~7m^yvv v^mm o. 8 

ml, 2 3 mm o 1 ) Sr^t?MT U £ ^SfiTr 5 B#^«W bfc 0 ±1% 
^fcEimmK 1 2 N-«7Kt« ( 1 • 5ml) tl N&mftMfc (ffi 2ml) 

- 1 H — Cy# , */—A> (4 0 Omg, 9 7%) ^#fc 0 
1 H — NMR (CDC1 3 ) 5 ; 3. 9 8 (3H, s) , 7 . 2 7 ( 1 H, 
d, J=9. 0Hz), 7. 67 (1H, d , J= 9 . 0 Hz), 8. 20 
(1H, m) . 
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4- ( h y - l hl-4 >^V-/v- 5 -^--jucoftm 

(3 9 5mg, 1. 83mmol) ©-^nn^y (5. Oml)® 
5 3 0 — 4 0°C^;fePfh 1 MHllkB 5 S/v^ n n ^ * ^« 

(3. 8 4ml, 3. 84mmol) ^5^^TLt -3 0°C^b#*^ 

2 o °c $ l t 5 . 5 m*wnnw u fc 0 l o ~ 5 °c « 

tKtK^^A Lfc#, 5 % fi^iH- h y $ J^7mm^ pH 5-6 KMM U 

10 ft 5% ^tK^M, liTkM^^i/^A-e^L, MffiMLT 
^np*Mft^bM5-^^>-4- (hy7;^o^f;V) -1H — f 
^^ N /^^^>-(D3)i.^#) (2 8 0mg) ftl£^M@^b4- ( MJ 7 
Aofn ^ WO - 1 U-4 ^?y*—;V- 5 4 (14 5 

mg) £#fc 0 If^i/y^W^A^nY f^77^- (^pp*;VV 

15 SM^^=4/lTimij) 'C«L, 4- (f!)7;vtn^f;v) -1H — f 
is?-/— As- 5 (95mg, 2 6%) £#7e: 0 

1 H — NMR (DMSO-d 6 ) 8 ; 7.12 ( 1 H, d, J= 8 . 8Hz) , 

7. 66 (1H, d, J=8. 8Hz) , 7. 91 ( 1 H, m) , 10, 
2 3 (1H, s) , 1 3. 2 5 (1H, b r s) . 

20 mm 407 ©^s^ zx5ij&%ftf£\,\ &,T\^i-mmm 475 

Sr^fifebfco ^LHffiM4 7 4Ti#fc4- (hy7Mn^;V) — 1 H — f 
> : ?V-A— 5 ^Sr^tffiV^o 

5- (T-t?^^— 4— < /K^vO -4- (MJ7/Vtn^f;V) -1H-- fy 
25 W—A> 

1 H — NMR (CDC 1 3 ) 6 ; 1. 5 7-1. 7 0 (1 H, m) , 1.85 
-2. 20 (5H, m) , 2. 86-3. 12 (4H, m) , 4. 72 
(1H, m) , 7. 19 (1H, d, J=9. 1Hz) , 7. 61 (1H, 
d, J=9. 1Hz) , 8.16 (1H, m) . 
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a«4 7 6 

2- ( 1 H-4 >?y*-jP- 5 T=-V><D<&1$ 

^j±7mmmnr, mmm 352 xmt. 5 - (2-^^7x7^^) - 1 h 

— fy^'y-;l/ (5 6. 7mg, 0. 2 2 2 mm o 1 ) (DW^k^)^ (3ml) 
5 t * $ J ~JU (3ml) ©^^Sr^ia^T 1 . 5 Lfc 0 rftSr 5ii 

htcm, zmzmmu 2- (iH-^fy^/^-5-^;^» r-y^ 

(34. 5 m g , 69%) £#fc Q 
MS : m/z = 2 2 6 (M+ 1 ) 
HIM4 7 7 

10 N- [2- (1H — f yj?y—/l>-5— f/V^vO 7 ^~)V\ T± hT S. V<D 

HJfeM 4 7 6 -e#fc 2 - ( 1 H-^ y^V-;V- 5 T=-V> 
(3 4mg, 0. 15 1mmol) Ot°y^ (1ml) Itlttt 
Mgm (0. 0 4ml) &M5-X, rnSrSia^-C2^Mj)t^Lfc 0 RjfcifcS: 0 

15 'csx-ftnu mnmwm-r h y v&fr&m%to%.x, Bm^^xmtHLtc 

J±W* LXmhtl 7cB«, f F7tFa77^ (1ml) b*?/-/V (lm 

i ) t <Dm&%mmz-, 1 n-*»^ h y ( 1 m 1 ) mm. 

KX 1 R#Rgj£#Lfc 0 S«^ISfP#ig7ic^Dx.r. * n n ftfrJ±Xtta\ti Lfc 0 

20 «a &m*mwtr v v v & xm% u m«j±®* u# h titcmmtt ^ y # 

£9, N— [2- (lH-^y^y-;W5-^/mv) 7x^v] T-febT 
5: K ( 3 2 m g , 7 9%) £#fc 0 

'H-NMR (DMSO-d 6 ) 5; 2. 05 (3H, s), 6. 70- 
25 6. 7 9 (1 H, m) , 6 . 9 5 - 7 . 1 0 ( 3 H, m) , 7. 12 (1H, 
dd, J=2. 0, 9. OHz) , 7. 32 ( 1 H, d, J = 2. OHz) , 
7. 57 (1H, d, J = 9. OHz), 7. 95-8. 05 (2H, m), 
9. 4 9 (1H, s) , 13. 09 (1H, br s) . 

mmm4 7 8 
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/ =f-Ay 2- ( 1 H->f ^/-/V- 5 ->f V* h 

(a) 2- (3-^f;V-4--fP7xy^) ^/i-h©^ 

5-7;V*n-2-=fpf;Vxy (1 . Og, 6. 4 5 mm o 1 ) t^V^ 
5 /Pg^fVt'^x/P (1. 18g, 7. 74mmol) ON, N-v^^A^A- 
AT 5 K (8ml) ^K^y *A (1. 1 6 g, 8. 39mmol) 

10 7>T- (^dr^>/S^H^^= 1 O/l T*®tti) UtiHL, 2- 
(3-^f^-4-=hn7a;^» h (l. 8 8g, 8 5%) % 

1 H — NMR (CDC 1 a ) 6; 2. 59 (3H, s), 3. 78 (3H, 
s), 6. 70-6. 82 (2H, m) , 7. 12 (1H, dd, J = 11, 
15 8. 0Hz), 7. 35(1H, ddd, J = l. 1, 7. 5, 7. 5Hz), 
7. 5 6- 7. 6 5 (1H, m) , 8. 02 (1H, dd, J = l. 3, 7. 
5Hz), 8. 05 (1H, d, J = 8. 0Hz). 

(b) 2- (4-7;;-3-^f;V7x;^» -<yyx-h©A 

20 3tJ±zl<|f»fflMT\ t^JV 2- (3-^^-4-=hB7x/^) ^ 
f (1. 85g, 6. 44 mm o 1 ) cDltg?^/^ (15ml) t * & / 

-a* (8mi) (Dm&mm%Mmcx5m*mwLfc 0 z.fr&zm\,-fcM, 

Sri&SiU ^a 2- (4-75;-3-/f/V7x/^>') ^yyx- f 

( 1 . 5 2 g , 9 2%) £#7c 0 
25 1 H — NMR (CDC 1 3 ) 5 ; 2. 1 6 (3H, s) , 3. 87(3 H, 
s), 6. 65-6. 82 (3H, m) , 6. 85 (1H, dd, J = l. 
1, 8. 4Hz) , 7. 06 (1H, dd, J = l. 1, 7. 7Hz) , 7. 
3 0-7. 4 0 (1H, m) , 7. 85 (1H, dd, J = l. 7, 7. 7 
Hz) . 
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(c) }?-a, 2- (ih- f^/-/i/-5-' ^yy^-ho 

2- (4-T^y-3-^^-/V7^/^iy) ^Jo^-fs (5 0 0 
mg, 1. 94mmol) (5. 7ml) lOB»&^ ^.tLfcO°C}z:T« 

5 gg (1. 0ml) , T>^=-t>J» Tb77;^n#l^-f (6 9 3mg) ^ 
XL7t 0 r ©HM^-ra^ h y ? ( 1 3 4 m g / 1 m 1 ) &jSTLfc 0 

y^AMik *H&Lfc. ^b^^KP^^KSr^nn^/VA (15 
m 1 ) fcSBSU MltTSflfe^y ?A (3 8 1 mg, 3. 88mmol) 1 
10 8-? 7 $^-6 (15mg) %lBx.tc.^ 2B$ft0&#Lfc o ^©MW^ISfP 

by ?AKiTl£i*Lfco rfttriftif^ ^>y h^^^^- 

(^ap^A/^;-/V=7 0/l) KlTft^U 2- (1H-- r 

>^V-/W-5 — (As***/) -O-y^-h (157mg, 2Ig30%) £*# 
15 fc 0 

'H-NMR (CDC 1 3 ) 8; 3. 85 (3H, s), 6. 92 (1H, 
dd, J = l. 0, 8. 3Hz) , 7. 12-7. 28 (3H, m) , 7. 
4 0-7. 5 2 (2H, m) , 7. 92 (1H, dd, J = l. 8, 7. 9 
Hz), 8 . 0 0 ( 1 H, s ) . 

20 mmn 479 

2- (1 H-^^^y-yV-5-^y^dr^) 

MM4 7 8«L^f^ 2- (lH-^W^-5->fW 
v0 ^y^/rc— h (9 6 Omg, 3. 5 8mmo 1 ) §rx h 7 k Kn77> (1 
0ml) ^ ^ ^ 7 -JV (5ml) Kl|^?£i2\ m^ffllcr 1 N-TfcSfeffr?- h 
25 y !7 A7W« (7ml) 6 0 °Cf(lT 4 0 5}flS# Lfc 0 

0 o CtC?£iI] U 2N-W^D7.TpH4^U iiif/Kttttffib 

2- (lH-^fW'-;V-5-^/l't^) (7 9 Omg, 8 6%) 
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MS : m/z = 2 5 5 (M+ 1) 
H»l4 8 0 

2- (1 H-Jls?:/— /V-5— <Astt 9 s) -N-^f y^f/K>X7? K© 

5 HffiM 4 7 9 Lfc 2 - ( 1 H — f ^V-A— 5 — f /I^^f- */) g« 

S (80. 6mg, 0. 317mmol) t4 y Zf^?VT % 1/ ( 3 0 1 m g , 0. 
412mmol) N-i?^fMM7^ F (2ml) - 

ixtgJStt^^f^T^ytllS (72. 5mg, 0. 380mmol) N t 
Ko^^/MJT^ (4 7. lmg, 0. 3 4 9mmolK MJx^ 
10 7VT5>- (0. 0 9ml, 0. 6 3 4 mm o 1 ) ^M^fzm, 2. 5«»L 

U 2- (lH—f^^y-^-5-^/^drv') -N-^fy^;^yX7 5 
K (4 7 nig, 4 8%) LT#fc 0 
15 1 H — NMR (DMSO-d 6 ) 8 ; 0. 80 (6H, d, J = 6. 8Hz) , 
1. 60-1. 80 (1H, m) , 3. 06 (2H, t, J = 6. 3Hz) , 

6. 79 (1H, d, J = 8. 3Hz) , 7. 10-7. 30 (2H, m) , 

7. 30-7. 45 (2H, m) , 7. 50-7. 70 (2H, m) , 8. 
0 2 (1H, s) , 8. 2 2 (1H, br s), 13. 1 ( 1 H, br 

20 s) . 

MMM4 8 l 

2- (1H — f^^7^-5--f;^^v') -N, N-^f/^yX7 5 K 

IfeWJ 4 7 9 T"£j£ Lfc 2 - ( 1 H — f y&V—A>- 5 — f ^) 
25 I (80. 8mg, 0. 3 18mmmol) t^W^SH (3 3. 
7mg, 0. 4 13mmol) £N, N- gvV/JvV-AT 5 K (2ml) id 
$$?£it\ £ftfcSffik:Tl-3^vl'-3- (3' -^W5;/n[f/l/) 
tUV^M * K • — (7 2. 5mg, 0. 3 8 0 mm o 1 ) , tKo^> 

^y/MlT^ (4 7. lmg, 0. 3 4 9mmo 1 ) s h y ^jVT X y 
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(0. 13ml, 0. 9 5 4mmol) &M%.1t&, 2. 5«»Lfc 0 KiS 

£©%^&*&ft&^-T?8jv\ h y ^AfcT^siu illf u 2 - 

(1H — f ^#V—}V-5-4A,if**s) -N, N-^^f/KVXT 5 K (5 
5 lmg, 5 7%) Sr#fc 0 

1 H — NMR (DMSO-d 6 ) 8 ; 2. 93 (3H, s) , 2. 89 (3 
H, s) , 6. 78 (1H, d, J = 9. 2Hz) , 7. 05-7. 20 
(2H, m) , 7. 4 0-7. 6 2 (3H, m) , 7. 5 7 ( 1 H, d, J 
= 9. 2Hz), 8. 0 2 (1H, s) , 13. 1 (1H, br s) 
10 4 8 2 

3- (lH-^>^Y-;W5-^/m~» — N, N-^f/KyX7U' 

(a) 3- (lH-fi/^^-5-f;^v/) SS#SfeO^ 

3-fc Kp^^S«^^^^x^^MvnT, H»!l4 7 9©#£fe 

is »ctsjSW^v\ 3- (ih— r>^y'-/v-5 — r^^f) 

(b) 3- (lH->f^/^-5->f/Vt^) -N, N-^^V-O- 

3- (lH-^^7^-5-^/m^) SI^M^^^T. « 
20 $J4 8 1 ©;frfe«CT£fj££ff fcV\ 3 - (1H-4 ls?zf—A>- 5 — < /V* 
^f'» -N, N-^f;l/-<yX7 5KMUc 0 
MS : m/' z = 2 8 2 (M+ 1) 
Hlfe{?i|4 8 3 

[2- ( 1 H-'T y^/-^- 5 - /f -y^=-)V\ J —/U(D^^ 

25 HJiUM 4 7 8 -Cftlt* 9vV 2- (1H-4 5 — {As** is) 

>y^— (9 5. 6 g, 0. 3 6 mm o 1) ^rf7t Kn77> (5ml) 
^.tb\<l0 o C\<lX7kmitV^-^^TA^^=-^M (4 4. lmg, 1. 
07mmol) $ bit 3 0^$#Lfc o rftfcTk (0. 3ml) , 2 

N-tKM^- ^A 7 J<« (0. 6 ml) , 7K (0. 9ml) £)iMTU 
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fcT&flk lilt [2- (lH-^y^-5-^;W^) 7x^;V] 
* # J ' /V ( 5 6 m g , 6 5%) £ #fc 0 
5 MS : m/z = 2 4 1 (M+ 1 ) 
^Wi4 8 4 

1- [2- (1H — f V^/— /l— 5 -7^~)V\ — N, N-v^ 

(a) 1- [2- 7x^;P] — N, 

10 N-^w^y/^y©^ 

HWJ 4 8 i r*#7t 2 - (iH-^y^-^/-5->r^'» -n, n- 

^f/^X7 5 K^rJ^3|Bi-f^VN-r % »J4 8 3 O^fefc^CTSJ^f ft 
v\ l- [2- (ih — f y^y- <7Vjr**y) y^=.;V\ -n, n- 

15 MS: m/z = 2 6 8 (M+ 1 ) 

(b) 1- [2- (lH-^^VWv-5-^W>') -N, 
N - <f-jy* ^>75>- 

1- [2- -N, N-v 5 

. ^ f ;^ ^ V7 - /xf ;Vx-7/V (2ml) fcigflF &-tt\ OtfcTlN- 
20 ^/^rcf-yVoi-x^M (0. 3ml) «Tb7c 0 ^©M$^|fL-r, 

1- [2- (1H — r^^^-7^-5— ~7*.-)V\ -N, N-vV 

* 5 >- • -mm (2 0mg) Sr#fc D 
MS : m/z = 2 6 8 (M+ 1 ) 
HJfe^J 4 8 5 

25 N- [2- (lH-^^/^-5 — (M**/) -<^yjV\ -2-^9vK/ 
n/^-i-7?y- — MMm.(D&f& 

mmm 4 8 0 r*#7t 2 - (ih — r ^$v*-)v- 5 — r /i^^vo -n-^t v 

7Y;W^X7$ KWW^T, iIM4 8 4®^tii:TEfS^*l\ 
N — [2- ( 1 H— -f >^y-/L- - 5 -/yl^r/) -Ovvk] 
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MS : m/z = 2 9 6 (M+ 1 ) 

«4 0 3 (a) ©»?i:tR)S^\ KT»M4 8 6©ft 
-g-#j££-fi£L7t 0 fc£U »J4 2t'#fc5- _ 

5 i h— f i/?y-j^mMm^tz.o 

MMM4 8 6 

5- [ (1 -T±^jV\f^<]) 4-4 M -IH-^y^P 

MS : m/z = 2 6 0 (M+ 1 ) 

mmm 1 4 0 ©^^jpcrsjssrfrv\ «Tio^t»j4 8 7 ©f^#^ 
10 ^ Lfco u mmm 4 2 tit 5 - ( 4 - y - 1 h- 

mmm 4 s 7 

5- [ (l-^/Hf^y v^-4—fA-) ^v-] - 1H-" r^^y-/KD^ 
fife 

15 MS: m/z = 2 3 2 (M+ 1 ) 

»J3 9 9©^}CJpCTKJE&SrffV\ »T(^t»J4 8 8©fc£-J&£ 
^Lfc 0 fcfcU »j4 8 6«5- [ ( 1 -Tir^t°-< y i»- 4 - 

«$l 4 8 8 

20 5 - [ (l-x^tXi/^y-4-^;i,) -lH-^^y-;^ 
fife 

MS : m/z = 2 4 6 (M+ 1) 
JfeffiM 4 8 9 

5- { [1- (2-* ^✓cc^yV) t°^y v^-4— tVl/j ^v-} -1H- 

25 -fy^yww^fig 

4 2 -Cmc 5 - (4 - t°-<y v 5 -/!^^) - 1 U-4 l/?V—jV ( 1 
0 0m g s 0. 4 6 0 mm o 1 ) ©N, N-^fMM75K (3ml) g 
m^K, (2-^P^5vV) ^f/Vx-r/V (7 6. 8mg, 0. 552 
mmo 1 ) IfcWtfJV (1 5 9mg, 1. 15mmol) tti iSttH 
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5 5- { [1- (2-p* h^^/V) fcT^y v^-4 — Or**/} -1H- 
is?-/— A* ( 5 2 m g , 4 1%) £#fc Q 
MS : m/z = 2 7 6 (M+ 1 ) 

mMM4 8 9©#&{^CTKJ«m\ OT^-T«M4 9 0~WH 
9 KO^^Sr-g-^Lfco 
10 1114 9 0 

5- { [1- (v'^n-x^>/M^» *?is-4-' f/V] ^-^iX} -1H 
— f y^y— 

MS : m/z = 3 1 4 (M+ 1) 

mmm4 9 1 

15 5 - { [1- (^^P7*f/M^) t°-<y v^-4— f/k] ^v-} -1H- 
4 Is?/— As 

MS : m/z = 2 8 6 (M+ 1 ) 

HMI4 8 9<Djjmzm^x5Li&%ft^\ uTfc7F-tmwm4 9 2~»J4 

9 3 (Dft&m*GWL bfc 0 fcfc* U 4 T*#fc 1 H-^T >?/—^- 5 ~^ 

20 -7^^3jSf(c:^V>fc 0 
4 9 2 

2 — . ( 1 H — ( ls?/—;V- 5 — r A*** is) = 3 ^ / =. h JJ 
M S : m/ z = 2 3 7 (M+ 1 ) 
»|4 9 3 

25 2 - (lH-Y^/-;k-5- Ov0r**y) ^y/=-Y^)V 
MS : m/z = 2 3 6 (M-l- 1 ) 
mm 4 9 4 

5- (8-Tlftfv^n [3. 2. 1 ] ^ f - 3 -4 M**/) -lH-fy 
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(a) 8-^0-^71^-8-7 If hf -> 9 u [3. 2. 1] ^ 9 Is- 3 /V 

8 — O-^/lx- 8 -71f tfv^ u [3. 2. 1] j^y- (1. 0 

g, 4. 6 4mmo 1) Srfh7tKn77^ (16ml) W§$?£^ rtl 
5 td— 7 8°C^T lM-Tk^fk^y^/VT^^-^AXh;^^^ (11. 
6ml, 11. 6 mm o 1 ) £10 #R0iWT$BiT U ^ 6> 4- 1 B#Pfl» Lfc 0 

£*L7c 0 *JiSr2N-*iWfc;^hy ^ATkSSSftKlTpHl OetTi:LT^ 

10 .MCT&J&U Jft*gLT8-^^V-8-Tiff^i3 [3. 2. 1 ] ^ 9 
3 7^ ( 8 8 6 m g, 8 8%) 

'H-NMR (CDC1J 5 ; 1. 5 0- 1. 7 5 (4H, m) , 1. 

78-1. 85 (m) , 1. 95-2. 20 (6H, m), 3. 14 (2H, 

br), 3. 23 (br) , 3. 5 2 (2H, s) , 3. 61(2 H, 
15 s), 3. 9 4 (1H, m) , 7. 40 (1H, t, J =4. 3Hz) , 

7. 18-7. 40 (5H, m) . 

(b) tert-7*f;P 3-t Kn^f->- 8 -7f n [3. 2. 1] 
Or 9 9^- 8-%/Ts&*i/is— V 

[3. 2. i] art 9 ;v (7 4 0 

20 mg, 3. 4 1mmol) ^ai^/— 7 y (20ml) Z.tb\Z.M.mz. 
X*mr (7 4 0mg) % 10%-/n'7^7V^* (14 8mg) 

tu £ (om&m&mm lk. 0 r * 9 j ( 2 0 m 1 ) $ * x 0 °c 

25 tt^-tert-^ vo^M^.- h ( 8 9 0 m g , 4. 0 9 mm o 1 ) 
£ }> y^^vPT ? v (1 . 0ml, 6. 82mmol) lSlCt2^ 

titf,bfe 0 ^M£t&fn^7k^v\ M7KW-7- h y >7 A^tftift, itfiL 

tert-/*^ 3-t 7f n [3. 2. l~\ 9r9 9 
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y- 8 -jj;Vtf*i/U- h (71 7 m g , 2IS93 %) §r#7c 0 
'H-NMR (CDC1 3 ) 5 ; 1. 46 (9H, s) , 1. 47 (s) , 

1. 42-1. 74 (4H, rn) , 1. 94 (2H, br), 2. 14 
(2H, br) , 4. 14 (2H, br) , 4. 21 (1H, br) . 

5 (c) 5- (8-T1flf^n [3. 2. 1] ^ 3 -4 A>Hr**/) -1 

tert-^/> 3-fc Kn^v--8-T^If^^n [3. 2. 1 ] ^ ^ 

- (8-Tif^^^n [3. 2. 1] ^ h-3— (jVtt*/) -IH-J^y 
10 y-^^^Lfc 0 

MS : m/z = 2 4 4 (M+ 1 ) 
HJfe^l 4 9 5 

4 - ^ 5vV- N -7f7tFn-2H-lf7>-4— f;V-lH-^ -yp^S—fr 
15 (a) 2, 3-^f;U-4--Fn7x^ M)7;l/tn^^y^^ 

2, 3-^f;l/-4-^hn7xy-;I/ (3. Og, 17. 9mmol) © 
ife-fh^U'V (60ml) $S£tf»K:, O'C^TMTKfy 7 frUrxitZyWfc* 

— Y (3. 17ml, 18. 8 mm o 1 ) thV ^)VT ^ (2. 7 5ml, 
20 1 9. 7mmo 1) MTU MUlCX l^mWhfz 0 KJ&Wi&7kfc&. 

LT# b^fcM ** v- 1' 77 7 A ^ p -v F^77^- (^f-^/BEfc^ 

jis-?mm) -effiMi-zztfoxy, 2, 3-^^-4-=hP7x^ h 

!J7;>to^^y^M^F (5. 3 2g, 9 9%) £#fc„ 
25 (b) 2, 3 -v^^-4-- hD^yy 5 - h 

2, 3 - f/l/-4--Fn7i - A MJ 7 frUm ^ $ V ^/P/J^ — h 
(5. 2 0g, 17. 4mmol) ©Tf7tFn77y (21ml) 
i?fim^tv'7»y^ (2. 2 6 g, 3 4. 7mmo 1 ) ^P^T, B 
^LTCo Th7^MJ7x=:;^^7^y (1. OOg, 0. 86 5 
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mmo 1) WXlUMLfcm^ 3S$fE&#Tfc*3V^T 1 0 

is D .* -ir># 7-^^ D"? h^ 77/f ( n -^1?-^/^ n n *3vUATitfcB) "C 
5 »t!ii"5^fct!:J;5, 2, 3-^y-^/v-4-~ ho^^y^y/i- (2. 79 

g , 9 0. 9 %) £#fc„ 

1 H-NMR (DMSO-d 6 ) 5 ; 2. 26 (3H, s) , 2. 49 
(3H, s) , 7. 78 (1H, d, J = 8. 4Hz) , 7. 85 (1H, 
d, J = 8. 4Hz) . 
10 (c) 4-T5 7-2, 3-^f;V^y/^fy;W^ 

2, 3-^^-4--fP^y^f!j;V (2. 7 3g, 15. 5 
mmo 1) (D^fS—As (9 4ml) mWifc, &m.K&^Tr&fcxX (12. 
2 4 g , 5 4. 2 mm o 1 ) &Mx.1t&^ Mm&fcTfc&^X 5 8#R!]KJ&&* 

tc a mm, &.mm&m*9mu '&bKtm&mm^^xmK^m^ 
15 immkim-r v v ^^mmxm^t^ ^mzmwivtcm^ 

»LT, 4-75:7-2, 3-^7^;^y^-fy;> (2. 12g, 93. 
6%) &#fc 0 

'H-NMR (DMSO-d 6 ) 6 ; 1.97 (3H, s) , 2. 30 
20 (3H, s), 5. 7 9 (2H, br s), 6. 53 (1H, d, J = 8. 
4Hz) , 7. 20 (1H, d, J = 8. 4Hz) . 

(e) N— (4-^77-2, TthTU'O^ 
4-757-2, 3-^7^-O-^-hy^ (1. 3 2g, 9. 0 3 
mmo 1) (Dmm^J^ (10ml) W^, ^^^V^T&g^ (1. 36 
25 ml, 14. 4mmol) &Mx.1t&lZ., it«K^#T^*5V^T4^^$-frfc 0 
®S^#5&^«, N— (4-777-2, 

3- v^^A-7^.^) 7th75K (1. 39g, 81. 8%) £#fc 0 
1 H-NMR (DMSO-de) 8 I 2. 09 (3H, s) , 2. 14 
(3H, s) , 2. 4 3 (3H, s) , 7. 5 0 (1H, d, J = 9. 0 
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Hz) , 7. 55 (1H, d, J = 8. 3Hz), 9. 56 (1H, br 
s) . 

( f ) 4 gvv- iH-^y^/-^-5 f y a-co^ 

N- (4-^77-2, 2,-^^7-^7 =c=-sl>) 7tb75 K (1. 3 8g, 
5 7. 3 3mmo 1) ©ftt^f^iii (15ml) m&\C3S^XM7km® 
(2. 1ml, 22. 3mmo 1 ) „ T ^7-n-^7^^A^nY^ 
K ( 1 1 8 m g , 0. 366 mm o 1 ) N U 7^ (1. 44g, 14. 7 

mmo 1 ) , S»77 5 /V (l . 3ml, 9. 6 8mmo 1) ^Mfcll^ 

m^mi*T^m^x 7mm&fo£itfc 0 EL^u-k^mm, m^^xmn 
io u ^in^^jjc*^ bv? ^mmxmw Ltc 0 mmm ^m^^yKx^m^x 

7^07^77^ (n— ^i-^/fvu-fcfr&xmm xmwkt^^t 

K «fc tj % 4 ?vl>- 1 H — < ^V-A— 5 MJ/V ( 1 . 2 4 g , 

8 4. 9%) £#fc 0 

15 1 H — NM R (DMSO-d 6 ) 8 ; 2. 81 (3H, s) , 2. 84 
(3H, s) , 7. 72 (1H, d, J = 8. 8Hz) , 8. 23 (1H, 
d, J = 0. 7Hz) , 8. 37 (1H, d, J = 8. 8Hz) . 

( g) 4 l H — ( ytfv*-;v- 5-*M>i©^ 

4 - / f ;V- 1 H-^( y^'y^- 5 - MI;M 3 9 9 m g , 2. 0 

20 Ommo 1) (DmWmmWL (2ml) M^&V^Tzk (2ml) i:|S| 

(2mi) ztotitcmz., Mm&ftTte&^xi 8j%m&:jfc£itK. 0 Rfcu^m 

&7k (2 0g) SSftU 4-;-^-lH-^>f/ 

^-5-*/^>t (2 4 7mg, 7 0. 1%) Sr#7fc 0 

1 H-NMR (DMSO-d 6 ) 8 ; 2. 82 (s, 3 H) , 7. 37 

25 (d, J = 8. 8Hz, 1H), 7. 84 (d, J = 8. 8 Hz, 1 H) , 
8. 3 1 (d, J = l. 1Hz, 1H) . 

(h) Vy t: Kn-2 H - t° ^ 4 -^f 1 H — f V 
4-^/V-lH-^f^y*^-5-^yi (2 2 5mg, 1. 28 
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mmo 1) CON, N->^ tVP/JvI^T $ K (5. 5ml) f h7tK 

o-2H-h°7y~4-^7l^75>"-git (2 2 8mg, 1. 66 
mm ol) , hi) 3^*3- A>T ^> (0. 5ml, 3. 59 mm o 1 ) „ 1 —zc'j-jv 
- 3 - ( 3 ' - i-jVT \f/V) $A>i$*M \ K • (367 

5 mg, 1. 9 1mmol) WtKP^^MlT^V (19 0mg, 1. 

4 1 mmo 1) £»U ^^T4R#K»Lfc 0 fiOfrUT^ 

*«U ^fPM^7i<*t-MJ ^A*^r*^Lfc 0 ^*©^?#«»JiL & 

JltS-tW^ 4-^^-N— 5" f7t Kn- 2H-f 7 4 — 'Y/l'— 
l H-^ 5 £• K (4 1mg) &#fc 0 itftSr^Bfe^^ 
10 ;H^np*MtiBiU »Jf£^*/cm^ »v^e/t>At«7k 

^©H»ffi*itiiU ^irfsr tic J; 9 N 4-^;v-N-rf7t Kn-2 
H-t°7>--4-^/V-lH~^^^y-^-5-^7^>f-^ F (1 3 4mg, 

5 2. 7 %) §rt#fc 0 

15 'H-NMR (DMSO-d 6 ) 6 ; 1. 4 5-1. 5 8 (m, 2 H) , 

1. 76-1. 80 (m, 2H), 2. 58 (s, 3H), 3. 33-3. 
42 (m, 2H) , 3. 84-4. 03 (m, 3H), 7. 29 (d, J = 
8. 6Hz, 1H) , 7. 35 (d, J = 8. 6Hz, 1H), 8. 13 
(d, J = 7. 9Hz, 1H), 8. 19 (d, J = 0. 9Hz, 1H), 

20 13. 11 (br, 1H) . 

»J4 9 5(D^mmzxRjt^m\ ^r^-tmmm^ 9 6©^^ 

4 9 6 

te r t-^yV-3- { [ — f >^V— /V- 5 --f ;V) jo 
25 yl^fc/V] 75/} Wp^W^-F 
MS : m/z = 3 7 3 (M+ 1 ) 

H»J4 2 (b) CTa&£frV\ KT!^ti*«4 9 7©|^ 

4fc«r£j&Lfc 0 tcfcU %mm 4 9 6 "C#fc t e r { [ (4- 
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«4 9 7 

N- (3-7^;^a^;V) -4-^f/V-lH-fyy^-5-* 

5 MS : m/z = 2 7 3 (M+ 1 ) 
9 8 

h^fc Kn-2H-bf7^-4--^/P-lH— -T^yy— 
5 -^V/j^i^ K -n ^ 

(a) v^^vP 2, 5-^f;V7^7^M©^ 

10 2, 5 - l/^^^II (3. 6 7g, 18. 9mmol) O^;- 

/V (70ml) SS«£7R7kT^;feP U mt*?-*-* ( 7 . 0ml, 96 
mmo 1) «TLfcm, W»LT3 0^W#b^c o ^£^.^^3 
£HtoWfctiLfc 0 Hf£»®U aLL^Sr**/-^ (10) , ^^-y (2 
HI) ^LT$ffiT$£j8H-<5r£U:<J;*K 2, 5-^f/PfV7^ 

15 (3. 2 9g, 7 8%) £#fc 0 »&<fc!9$§3£SrMEW*U »fiW7j<£ 

^TM^/V (2 0) TlllJU M7k«^^v/T7^T«L^ 0 

^*-r£-^J;!?> v^^/v 2, 5-^^7^1/7^^ (0. 

9 1 6 g , 2 2%, total > 9 9 %) £#fc 0 

(b) 4- (p* h^^/VJff^V) -2, 5-^^^E#ife©^ 

20 9 J**5-H' 2, 5-^ (3. 95g, 17. 8mmol) 

©Th7tKo77V (4 0ml) ;V (20ml) ^M^-XM4 

T'MJU 2N-7K»{b!J^^A*SSS (9- 8ml, 19. 6 mm o 1 ) 

o < v m^x 3 L/t 0 mm$:mi±^ u nm\- 1 n-^h^xl-c 

pHl~2i LTSfxf/V (x3) -Cft&ttJU A-Cffc^L 
25 fc D M^WiL, ->!)^P7^ 7 7^ (^na^V^^7 
3 0/1 T^tB) T«-f5 £ t \Z. «fc D , 4 - (^ h ^77/l.fc/P) - 
2, 5-^f;^I,fi (2. 7 7g, 7 5%) &#fc 0 

(c) ^^vV 4- [ (tert-^b^*;^=;l/) 75;] -2, 5- 
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U 4- -2, 5-^^;^IfS^Mtffl^fc 0 

5 4 _ h ^^^-^) __ 2 , 5-i^^/^MS£M»K:ffli^ 0 

(e) 7^ 4- (T-fe^/PT^/) -2, 5 - v 5 ^ 9VPgcA»©^c 
pC^/l/ 4-757-2, 5-^f/^lfi--tit (0. 6 0 0 g, 

2 . 7 8 mm o 1) ©^nn^> (8ml) ffiffitfKfc h U ^A'T 5^(1. 
16ml, 8. 32mmol) &Jq*.Tafc*-??fr3? U ±l{kTi?^ ( 0 . 2 6 
10 3g, 3. 3 5mmol) ©^nn^^y (2ml) «£?STLfc 0 
LX3^mmWhfc(Dib, ^h^mtT±=f-J]y (0. 2 6 2 g, 3. 34 

mm o i ) ^p^r i . 5 mmmw Ltc 0 mammMzMZ-xwrn^ji'T* 3 m 

iiCj; 19, 7^ 4- (7tw^y) -2, 5-v^5V^c 
15 E« ( 0 . 6 8 5 g , 9 9%) £#fc 0 

(f) tf'fl' l-7tf;V-6-^f/P-lH- 
^^©^ 

^^/V 4- (7tW5/) -2, (0. 661g, 

2. 9 9mmol) ©S|if;M5ml) ^feM^RM? ( 0 . 8 5ml, 9. 
20 Olmmo 1) , |fhn-^7^^ (0. 0502g, 0. 156 
mm o 1 ) , Sf* U^A (0. 587g, 5. 98 mm o 1 ) M 
W-ryr$/V (0. 4 5 8 g, 3. 9 1mmol) ©Sl^(2ml)i 
^^Px., #Pfi3ltffc LT 8 Lfc 0 7k%Mx.XBM^^X 3 HJtttB 

25 -74- {^^rv/mm^^= 5/i~-i/i) xmm^tco n-hntcmit^ 

-r±J-/ls- 6 -tT-sV- 1 H — f >^y v Vu- 5 -i7/V^>M ( 0 . 0 7 3 1 
g , 11 %) £r#fc 0 

(g) i h-^ y^/-;v- 5 -*^*>||©M 
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*?-)\> 1 -7tf /J^- 6 - ^ f ^- 1 H-^ y^V^/P- 5 
(0. 0731g, 0. 315mmol) ©rf7tFn77> (1ml) 
i£ N 2N-*SMbf- h y ^-Mcjgft (0. 63ml, 1. 3mmol) ^0^T N 

m« tr 3 Ltc^ 2 n-*»^ y ^ v j*?kmm ( o . 6 3 m 1 , 

5 1 . 3 mm o 1 ) *1N^X $ £> It 3 Lfc 0 LT^f/V 

^7V- 1 H — f >-^y—/]y- 5 ( 0 . 0 5 1 4 g , 9 3%) £#fc G 
(h) f7t Ka-2H-tf7^-4-W^-lH-> f ^ 

10 ^V-A'- 5 ^ KO^ 

6-^^-lH-^fy^^-5-^M (0. 0 4 3 7 g, 0. 2 
4 8mmol) CON, N - ^/VrfvVAT 5 K (2ml) r^tK 
n-2H-t°7^-4-^7l^T5^-— lit (0. 0 4 0 2 g, 0. 292 
mmolh MJxf;V7$>-(0. 0 7ml, 0. 5 mm o 1 ) s 1-t Fn^f 

15 ^XMJ7^(0. 0 4 6 0 g, 0. 3 4 0mmolh 1 3 
- ( 3 ' - fAsT % J 7°p fc!» 1ifi>iS*M 5 K • -ilS(0 .0 6 0 6 
g, 0. 3 1 6mmo l)^DitW#Lfc 0 »Plf /X^Dtt^ p 

20 IiLTW»L, «JEET?feffiH-5ri:^J;9 6-^;l/-N-rf7 

t Kp- 2H-fc°7>--4 — f/V-lH-^y^'7^- 5-#/v#>D-^ K 
( 0 . 0 5 8 7 g , 9 1%) £#fc 0 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 4 6-1. 5 8 (2H, m) , 
1. 7 5 - 1. 8 2 (2H, m) , 2. 44 ( 3 H, s) , 3. 39 (2H, 
25 td, J = l. 9, 11. 6Hz) , 3. 8 3- 3. 9 0 (2 H, m) , 3. 
91-4. 02 (1H, m), 7. 35 (1H, m), 7. 73 (1H, 
s) , 8. 06 (1H, s) , 8. 23 (1H, d, J = 7. 7Hz) , 
13. 01 (1H, br). 

MMfH 9 9 
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N- (8-^;P-8-7f^P [3. 2. 1] *?h-3-' (M -4 
-^^VW-I -7h7t Kn-2H-t > 7^-2--f/P-lH-^^V^- 

(a) (5-=fp-l-7f7t Kn-2H-t°^^-2— T/V-1H-- Y 
5 y^:f-.)V~A-4j^) mk^*<D&$, 

mmmS17 (d) «c5--bP-l-7h7tKP-2H-t 0 7^-2 
— f/V-lH-^f V^V— 7V (1. 8 5 g, 7.48mmo 1) fcit) 5 7Pnft 
^xfvV (9 6 0 n 1, 9.0 1 mmo 1 ) ©7 h 7 t Kn77^ (10ml) 
Wmz-t e r t-^ b^v-^'J (2. 0 2 g, 18. 0 mm o 1) 0rf7t 
10 FP77> (2 0ml) 4 0°C\ZX 1 SftfrtfXMTU -4 0°Ctt 

= 4/1 T*B) -CftML, (5 -= Yn~ l b^ t Kp- 2U-\?7>- 
15 2 -- f/l— 1 H— f ^V-/P- 4 — f 7V) ffflgji^A' ( 1 . 9 3 g , 7 8%) 

1 H — NMR (DMSO-d 6 ) 5; 1.26 (3H, t, J = 7.1Hz), 

1.7 4 (3 H, m) , 2. 1 3 (2H, m) , 2.5 1 (1H, m) , 
3.7 7 (1H, m) , 4. 0 1 (1H, m) , 4. 1 9 (2H, q, J = 7. 
20 1Hz), 4.35 ( 2 H, s ) , 5.76 (1H, dd, J = 2. 6, 8. 
8Hz), 7.63 (1H, d, J = 9.2Hz), 8.21 (1H, d, J 
= 8. 0Hz) , 8.2 2 (1H, s) . 

(b) 4-^f^-5-=fo-l-7h7t Kp - 2H-fc°^>-2 — { JV 

- 1 n-4 y^v'~^<rj&f& 
25 (5-=fa-l-7h7t Kn-2H-tT9>'-2— Ot/- 1 H— f "s#*J 
— A— 4-^/L") M^A- (1.9 2g, 5. 7 6 mmo 1) ©v^^lrV (2 
Oml) «iC 1 N-7kmfci- h V V&jmWL (8.64ml, 8.64 

mmo i) muizx 3mmm&LK. 0 tfu£Tmm&'g£u ?k mm=^ 
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£#fc„ ££fi:N, N-^f^/PAT? K (2 0ml) N ^S&# U ?A (8 
OOmg, 5 . 7 9 mm o 1 ) §r|lS»x., 5 0 °CKX 3 0 L7t 0 tK s gfc 

t) N 4-^^-5-= hn-l-fh7t Kp - 2 H- fc°7^- 2 — T 
)V~ 1 H-^f ( 1 . 3 9 g, 9 3%) £#fc 0 

1 H — NMR (CDC1,) 6 ; 1.74 (3H, m) , 2.13 (2H, m) , 
10 2.51 (1H, m), 2.90 (3H, s), 3.78 ( 1 H, m) , 4.02 
(1H, m) , 5.74 (1H, dd, J = 2. 7, 9.1Hz) , 7.50 (1 
H, d, J = 9.2Hz) , 8.10 (1H, d, J = 9.2Hz) , 8.23 (l 
H, s ) . 

(c) 4-t^A— l-7F7t Kn-2H-t°^^-2-^/V- 1 H — f 1/ 
15 i?V-A— 5 - T ^ 

5 hn-1 f7t Kn — 2 H- t°y>- 2-^fA— 1 H 
^ (1. 0 6 g, 4.0 6mmo 1 ) <D^-$ S — ?V (20ml) Wfa 
(aO%Pd-C (2 OOmg) , «T^^!>A (l.2 8g, 2 0.3 
mmol) OP^L WhIM^L^ ir h 5ili(-Tg|»£|&* Ltf, 

#u wthy^At«u «j±r?t»^*-rsit^j;^, 4-^ 

/V-l-7F7t Kn-2H-b°^y-2— ( JV- 1 H--f V^y" ;V- 5 -T 
?y (9 5 5mg, 10 0%) ^#fc 0 

1 H — NMR (CDC 1 3 ) 5 ; 1.74 (3H, m) , 2.11 (2H, 
25 m) , 2.36 (3H, s) , 2.53 (1H, m) , 3.51 (2H, 

b r) , 3.72 (1H, m) , 4.01 (1H, m) , 5.63 (1H, 
dd, J=2. 7, 9.4Hz), 6.86 (1H, d, J = 8.8Hz), 
7.27 (1H, d, J = 7.5Hz), 7.90 (1H, s). 

(d) N— ( 8 -^O'vyV- 8 -TiFtfS'* n [3. 2. l~\fr?h-3 — f 
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M -4-^f;P-l-ff7t Kp- 2 H— \fy y— 2 -- 1 H---T y? 

4-^fyl^- l-rf7t Kn-2H-t°7^-2- f/V- 1 H-^V^iA- 
;V-5-T?y (40 0mg, 1.73 mm ol) , 8 —<yi?jl<- 8 -Tif tf 
5 v^u [3. 2. 1] ^^-3-^ (4 1 Omg, 1.90 mm o I ) CO 

1, 2-p?vv^?y (5mi) mmm\^ yvr^v^^mit^^mi-v 

V !7-A (477mg, 2.2 5 mm o 1) N ( 9 9 // 1 , 1.7 3 mm o 1) 

Mzxmmvtto ma&m&x-imu mm-rhv tM^xtmu mi±rm% 

10 £W*L7fc 0 i/y»*7^^Dvf^77>f- (^pp*m/^/-/v 
= 1 0 0/2l?|g£t}) rrff0L, N- (8 — ^vvV-8-Tlftf^P [3. 

2. 1] h-3 — (*>) -4-y^-l-rh7t Kn-2H-t°7>- 
2 — f A— 1 H — f y$y*—;V~ 5-7?^ (2 8 3mg, 38%) £#fc 0 

1 H — NMR (CDC 1 3 ) 5 ; 1.6 2 — 1.8 5 ( 7 H, m) , 1.9 9- 
15 2.2 3 (4H, m) , 2.34 (2H, m) , 2.3 6 (3H, s) , 3. 
2 3 (2 H, m) , 3.58 (2 H, s), 3.73 (1H, m) , 3.7 
9 (1H, m) , 4.0 2 ( 1 H, m) , 5.6 3 (1H, dd, J = 2. 6, 
9.6Hz), 6.83 (1H, d, J = 9.0Hz), 7.25-7.45 
(6H, m) , 7. 9 1 (1 H, s) . 

20 mmm 500 

N- (8— O-^-8-Tif \?Z/?u [3. 2. l]^h-3— fA) -4 

-t^v- i pi — <y&i?— y<D&$, 

mmw 499 n - (8 — 8 - rif trs^ n [ 3 . 2 . 1 ] * 

$ h~3 — f/U) -4-^f;V-l-7f7t Fn-2H-t°7>-2-^- 
25 (2 7 3mg, 0.6 3 4mmo 1 ) CDz/f a 

u*?y omi) h v y^xi^m dmi) &mftMx.xmm.xm 

#»Lfc c %<D%YD7;v*uWm (1ml) ^iDi^ bt3 O^FWi, 

V A fcTS&!& U ^J±T?«£>« bfc 0 #&i£Ji ^Pvf«^77^ (2 0 0 x 
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2 0 0 x 0. 5mm 6 $\ 9 n u Jfc/VA/^ 9 J ~/V= 6 / 1 XMM) KIT** 
Mb, N — ( 8 8 -7f^>^ n [3. 2. 1] ^b-3--f 

,V) - 4-/^ ; u- in- 4 5-7^V ( 1 4 2 m g , 6 5%) £ 

5 1 H — NMR (DMSO-d 6 ) 8 ; 1.72 (2 H, m), 1.99-2. 
23 (6H, m) , 2.33 (3H, s) , 3.08 (2H, m) , 3.51 
(2H, m) , 3.6 9 (1H, s) , 4.0 6 (1H, m) , 6.7 6 
(1H, d, J = 9.2Hz), 7.17-7.40 (6 H, m), 7.90 
(1H, s) , 12.57 ( 1 H, s ) . 

io mmm 501 

N- (8-TiFtrV^n [3. 2. 1 ] irt h- 3 — i J\>) -4-^f;V-lH 
— f ^fif—A*- 5-75 

HJfcfll 5 0 0 T'UfcN- (8-^^-8- Tif fcfv-^ u [ 3 . 2 . 1 ] Jr 
9 h—3 — </U) - 4 - * f-A*- 1 H— f >$*V—)V- 5-7^y ( 1 3 0 m g , 
15 0.3 7 5 mm o 1 ) (D=c 9 J —A- (1 0ml) S&ftKl, 10%Pd-C (26 
mg) % «T^-<7^ (1 1 8mg, 1 . 8 7 mm o 1 ) ^Jg»X.X 1 B# 

y !)Att^lU j*ET«fjK^S*-t-S^tK:J:»J, N- (8 -Tiff 
20 U#n [3. 2. 1] *?h-3— J A*) -4-^f;V-lH-^^V-/V- 
5-T5>- (8 4mg, 8 8%) 2r#fc 0 
MS : m/z = 2 5 (M+ 1) 
H»J 5 0 2 

N- (8-7n tVl^- - 8 -Tft'v'^ a [3. 2. 1] Hr9 h - 3 — f^) -4 
25 -^f;V-lH-^^- /V-5-7^®#J5l5 

0 1 "C#fcN- (8-7fK^^P [3. 2. 1 ] ^ f - 3 — f 
^) - 4 - ^ l 5 - 7 S V (74mg, 0.289 

mmol) ©N, N-^f;Wi7 5 K (2ml) ^S6*U9^ 
( 1 2 2 m g , 0.883 mm o 1 ) . n fcTyl^n 5 K (4 0m 1, 0.4 
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4 0mmol) ^)||fctlOx.tifiT'l 5 W#bfc 0 J; «9 @7&£&|&V> 

77^ P p * J Y JJ x^/VT 5 1 0 0/1/5) 0 

^V>^«ji^ n<v f^77^ (2 0 0 x 2 0 0 x 0. 5 mm 2ft, ^on 
5 *;^/^ ^ 7 b U xf >7 5 l 0 0 / 5 / 5 TSI) KlTffSU 

N- (8-/ntW-8-Tift^>^n [3. 2. 1] -4 
- ^ f-jV- 1 H-/ >^V— 5-757(36mg, 42%) £#fc Q 
MS : m/z = 2 9 9 (M+ 1) 
HJfeM 5 0 3 

10 1- (^^vl^/l^:^) -N- (8-/n tf^- 8-Tif tfi/^P [3. 2. 
1] ^N-3-/7V) -lH-^^Y-;V-5-7;y©^ 

(a) 1- 5vv*/Mwi0 -5-~hP-lH — f>?S—jv<D&j& 

(9 7 9mg, 6.00mmol) N h JJ rn^vur 5 
7 (2.0ml, 14.3 mm ol) C^np^^7 (20ml) 11$!^ 
15 0°C7:-^ ^>^7^/3n— 71/^7 nU F (8 8 7// 1, 7.2 0mmol) ttitl 
UX* 3 B#M# L^c 0 * # p y K ( 2 2 2 » 1 , 1.80 

mmo 1) SriiiDLfc«te:Hl::i^M»#Lfc 0 g&ftfi#*K£t:K/&£#Jl:U 

J£T^£W*L7t 0 * 9 /-^mm^xmMir^ r i \z. £ 0 , l- (y?vwx 
20 71^/jwV) -5-=bn-lH-/f >^"/-7V ( 1 . 1 6 g , 8 0%) £r#fc 0 
'H-NMR (CDC 1 3 ) 6 ; 3.41 (3H, s) , 8.23 (1H, d, 
J = 9.4Hz) , 8.45 (1H, dd, J = 2. 2, 9.4Hz) , 8.4 
7 (1H, s), 8.75 (1H, d, J = 2.2Hz). 

(b) l- {t^-jv^jv^^jv) - i I I -4 yyy*—;u- 5 — t 5 >-<v-&fik 

25 1 - (^-f-)V--A)V7^--]V) -5-= fn-lH- f^V— /V (1. 00g, 
4.15 mm o 1 ) <7>^ y — ^ (20ml) 10%Pd-C (100 

mg) , =¥87^=^^ (l.57g, 24.9 mm o 1 ) ^rJlll»^TlE#H1 
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icx^mu mj±Tm%&^~t&z.bfc£<9, 1- u^^^m -i 

H-^^7^-5-7 5y (.4 2 5mg, 4 9%) £#fc 0 
1 H — NMR (CDC1 3 ) 5 ; 3.27 (3H, s) , 5.26 (2H, 
br), 6.86 (1H, d, J = 2. 0Hz) , 6.94 (1H, dd, J 
5 =2. 0, 9.0Hz), 7.61 (1H, d, J = 9.0Hz), 8.32 
(1H, s) . 

(c) 1- ;V) -N- (8 -7°u tf/v— 8 -TiftTV^ a 

[3. 2. l]^h-3 — f/V) -1H-- f V©M 
1- (^/V^/Ut^/V) (16 3mg, 

10 0.7 7 2 mm o 1 ) , 8 -^n fcf/V— 8 -T" 1 / tfi/^ a [3. 2. 1 ] ^ ^ 
3 (150mg, 0.92 4mmo 1 ) <D/# / — A, (3ml) fflfc 

ZsTyjmfcKVmi- h V (2 4 2mg, 3 . 8 5 mm o 1 ) , BM 

(2 2 0^1, 3.84mmol) %m&MZ.XmW.V4t B K»# Lfc 0 1 

15 U »^-hy^^}CT«L, «J£TI§»^feLfc 0 ->y»*7A^P 
vf^77^- (^pp*W/^;-^=4/1) , ^jtJf^P^f^? 

(200x200x0. 5mm ^PP*M/^^y-;>=4/l 
T?£W) , feWLC/MS(Cj;5M (0. 0 5% h V 7fr*vmfr£&7k- 
0 . 0 3 5 % b y y/v*um&^T± h =- V V ^ 1 0 %- 1 0 0 %^*7^ 

20 yK ftTmr^-Tfr/mm^^x^imttim) ^xmumm-r^^t^ 

xv, i- (^/ws/w^/v) -N- (8-:/i3fcf>-8-riFtrs^P [3. 

2. 1] h- 3-' <A>) -lH-^fy^/V-5-7;y (8mg, 3 
%) 

MS : m/z = 3 6 3 (M+ 1 ) 

25 mmm 504 

- N- {S-Zfu tVV-8-Tf i lfv'i7n [3. 2. 1] ^ h-3 

— Y/v) - i H-^f^V— ;v-5-7 5y©^ 

( a ) 3-7'n-Tr- 5 --Fp- 1 H—f >^VWU©^J& 
5-n fn- 1 H--f (3. 2 6 g, 2 0. 0 mm o 1 ) , 
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1/ (60ml) , 2 N-tRSI^-^ h y ? J*-*$m (30ml) ©j^^d^Hf 

(0.75ml, 14. 6mmol) ©2N-7htftf MJ ^A7^i (2 0 
ml) fctmziTffiTU 0 o CMT3 0#\ gfifclT 3 . 5 0#M#Lfc o » 

5 /v-^TtttBL^ b y ^ATktS, ISfn«7X-e»L, M-J- b y 

^Att^HLs S^TJ&&£W*Lfc„ »^^fc^^*7tft N 0. IN 

-TKiMk:^- b y ^ A^^icTttWLfcio 6 mttmws^M, ^(--rm 

10 -Y^j/— (0. 9 3 g N 19%) 

1 H — NMR (DMSO-d 6 ) 6 ; 7.79 (1H, d , J = 9.2Hz) , 

8.26 (1H, dd, J = 2. 2, 9.4Hz) , 8.48 (1H, d, J 
-2. 2Hz) , 14.03 (1H, br) . 
(b) 3-7'n^-lH-f l/?V*-;V- 5 - T 5 V ©£j$ 
15 3 - ^ a^- 5 - = b o - 1 H-f ( 1 8 1 m g , 0.74 8 

mmo 1) <DN, N-^/f^*M7 5 K (3ml) i&JKfc, ~i&fb;*>C • H 
7km® (846mg, 3.75mmol) 7 0 tfcT 1 . 5 Lfc 0 

20 -7" by ^.McT&SfeU ^T^£«*«££fc«fc9 3-7"p^-1FW 
ispy—fr— 5-7^y (HOmg, 69%) £r#fc„ 

'H-NMR (DMSO-d 6 ) 5 ; 5.01 (2H, br) , 6.53 (1 
H, d, J = 1.7Hz) , 6.84 (1H, dd, J = 2. 1, 8.9Hz) , 

12.90 (1H, b r) . 
25 (c) 3-7n*-N- ( 8 - ^ n tVu - 8 - T if t~" v ^ n [3. 2. 1 ] 
* b-3 — ijV) -1H-^ >yy-.'^~ 5-75 ><7>£j& 

3~7n^-lH-^>^;V-5-7^ (106mg, 0.500 
mmol) N 8-^ D nkW-8-Tiflfv'^n [3. 2. l]^^^>-3-^" 
> (10 Omg, 0. 5 9 8 mmo 1) <D*?f P a:x.#y (3ml) 
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h ] JT± h^S^frfbfc^^by !7A (15 9mg, 0.7 5 0mmol) N 
W$t (2 9 ji 1 , 0. 5 0 7mmo 1) &)E#C&nfcTgi&-ei 0 W# hft B T> 

5 - (^nn*M/>^y-Vh i)if^7?^= 1 00/10:/5) *3J; 
tfMl^?^*77^ (2 00x200x 0. 5mm, ^d*/W v ^ 

^ ; ^/ f y xf^r l o 0 / 5 / 5 til) M-oftSU 

-N- (8-y°ztK°/l<-8-T-tf\?i/?xi [3. 2. 1] *?b-3-' (M - 
lH-^^/-/I/-5-7^ (2m g, 1%) £#/c 0 

10 1 H-NMR (CD 3 OD) S; 0.88 (3H, t, J = 7.4Hz), 1. 
5 3 (2H, m) , 1.8 5 (2 H, m) , 1.9 8 (2 H, m) , 2.0 
9-2.22 (4H, m) , 2.49 (2H, m) , 3.38 (2H, m) , 
3.51 (2H, m) , 6.28 ( 1 H, d, J = 1.9Hz) , 6.87 (1 
H, dd, J=2. 2, 8.9Hz), 7.21 (1H, d, J = 9.1Hz). 

15 H«J 5 0 5 

N- (lH-^y^V-7V-5-^^) -N- {%--fxn£fl>-%~-T J ?\?*s9 
v [3. 2. 1] jr? h~3~4M tfi^x/ufttsTS. K©-£$ 
(a) N- (8-^0 tVl^-8~Tif t'i/^a [3. 2. l]^h-3-< f 
/V) - 1 -7 1 h7t Ko-2H-tr7V- 2 ->T /V-l H — Y JV- 5 - 

20 T 5 ^©£^c 

l»J 3 17 ( e ) T*#fc 1 -T h 7 t KP - 2 H- f7 V" 2 — f /V- 1 H 
-4 5-7?y (3 3 5mg, 1.54 mm o 1 ) „ 8 -y°n 

8-TWi/?u [3. 2. 1] t^^y-3-t7 (3 00mg, 1.85 
mmol) (75^^7-/V (6ml) 880ft:, ^7/ zk*f^ ^7*7" h U >7 A (4 
25 84mg, 7.70 mm o 1 ) „ gft£ (4 4 0 ^1, 7.68 mm o 1 ) £rJlH#C 

v- y 7J ^>7J 7A^nvf^77^- n p afc/Wx/.* * / -;V/ h y ^^VV 
7^=100/1/5) \CXnmiTZZk\<l£V)N- (8-7°Ptf7V-8-T 



WO 02/100833 PCT/JP02/05609 
234 

Iflf^P [3. 2. 1] - l-fb7tKP-2H-lf7 

y-2 — f;V-lH — fyy/-/!/-5-7^ (4 13mg, 7 3%) £r#fc 0 
1 H-NMR (CDClg) 5 ; 1.03 (3H, t, J = 7.4Hz) , 1. 
5 6- 1.8 9 (6H, m) , 2.0 2-2.6 3 (8H, m) , 2.70-2. 
5 8 5 (4H, m) , 3.7 0-3.8 3 (4H, m) , 4.01 ( 1 H, m) , 
5.65 (1H, dd, J = 2. 3, 9.2Hz), 6.78 (1 H, s) , 
6.83 (1H, dd, J = 2. 1, 8.9Hz) , 7.47 ( 1 H, d, J = 8. 
8 H z ) , 7.88 ( 1 H, s ) . 

(b) N— (8-^*13 fc^V- 8-7Wi/#v [3. 2. 1] $-?Y-3-4 
10 /Is) — N— ( 1 - 7 f 7 t Fp - 2 H - t°7 y- 2 H-^ y/y^ 

N— (8-r/nt7l/-8-TlFtf^n [3. 2. 1] ^N-3 — |W) - 
l-7F7t Kn-2H-b°^V-2 — f 1 H — 4 y*?"J—A/— 5-7$ V 
(3 7mg, 0. 1 0 Ommo 1 ) <Dt°}) i» (1ml) SSSK:^^^^^ 
15 Mp!) K (0.10ml, 1.29 mm o 1 ) SrJn&T^ia"? 3 a RBSH^bfc„ 

(200x 2 00x0. 5mm, 2ft, 7pp^A/;^/-/V=2 0/1 t 
MIS) tttlL, N- (8-7°n tW-8-T-f ^i/^n [3. 2. 1] 
20 h-3— T/V) — N— (l-7f7tFP-2H-t°7y-2-^;V-lH-^ 
I/?-/— As- 5-4 M -^^y7My7;F (20mg, 44%) £r#fc Q 
MS : m/z = 4 4 7 (M+ 1 ) 

(c) N— (1H — fy^/- /V-5 — f/V) -N- (8--7°ntVV-8-T 
Iftfv^P [3. 2. 1] ^ h-3-4/V) /^y^*y7^K©M 

25 N— ( 8 -7°n 8 -T1f tfv-^ n [3. 2. 1] ^ h~3-4M - 

N- (1-Tf7t Kt2-2H-t?7>'-2— f;WlH->fW- /V- 5 - 
-f ;>) -^y7,^*y7? K (1 9m g, 0.0425 mm o 1 ) (Di/$ n n 
(0.8ml) m&fc, Fv7;^PiH (0.2ml) ^M^XMUXl. 
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YV'yy 4~ (200x200x0. 5 mm, ^pp*M/^/^=9 
/l-CJSW) N- (iH-^y^/^-5-^;v) -N- (8- 

y p tf/V- 8 -TIP Iff* P [3. 2. 1] *9>*)\sfrl/ 
5 75 F (6mg, 4 0%) £#fc 0 
MS : m/z = 3 6 3 (M+ 1 ) 
MJMm 5 0 6 

N- (1H — fy^V'^-5-^;l/) — N— ( 8 - 7/ n t°/l^ - 8 - T tf -> ? 
n [3. 2. 1] ^F-3-^;l/7*F7 5F©^ 
10 (a) N- (8-:/Pfc p /V-8-7f i tfv':?P [3. 2. l]^b-3— W 
/V) -N- (l-rf7tKn-2H-t°7>'-2 — f/V-lH — iT/?V—)\> 

»J5 0 5 (a) T'tfcN- ( 8 -TV tf/V- 8 -Tif tf *s9 n [3. 2. 
1] ik? h-3-^f/v) -l-fh7tKn-2H-t°7^-2— f;wiH- 
15 ^f^/^-5-7^ (3 7mg, 0. 1 0 Ommo 1 ) ( 1 

m i ) ffi&K, mymm (o. 5 om 1 ) %Mx.xmux*i 7^mmwLt- 0 m 
ftmm&fc%]&m*&v, mwt^Mzxmmu ma-kmfoxm&u mstr 
h v v j*Kix$mi^ mj±rmm^^Ltc 0 ttmmtwytfy?*— (2 

00x200x0. 5 mm, 2fe, V P xx T^JVK/^ $ J 6 / 1 TfJggB) 

20 {^Tffi^U N- (8-7°ntVV-8-Tift'v'^n [3. 2. 1 ] ^ h - 3 
— - (M -N- (l-Tf7tKn-2H-t°7V-2 — f/V-lH — f^y* 
-A— 5 — Y M -T± V T % K ( 3 5 m g , 8 5%) £r#fc 0 
MS : m/z = 4 1 1 (M+ 1 ) 
(b) N- ( 1 H---T y9'V°-)V- 5 — f ,n/j -N- ( 8 8 -T 
25 Iftf^P [3. 2. 1] ^b-3->(Vv) 7"fe >T5 K©^& 

N- (8-7°P tVP-8-Tif fcTv^n [3. 2. 1] ^h-3— f/P) - 
N- (1 — T" f7t Fn-2H-1^7y- 2 H->f Vf-'S—A'- 5 - 

^/V) -Tir F7 5 K (35mg, 0.0 8 5 3 mm o 1) C0i>7 p p >' ^ >- 

(o.8mn mm?, h y ^/w-pg^gt ( o . 2 m 1 ) ^o^-c^u-e 1 . 5 $m 
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-4>?y—A'-5-'fA') — N— (8-7°n [3. 2. 

1] ^ 7th7U* (18mg, 6 4%) £#fc 0 

5 MS: m/ z = 3 2 7 (M+ 1 ) 

n mm 507 

2- (1H — f^y*/— /V-5-^/KT5/) ^yX7 5 K©-&J# 

2- (1H- f^yy— /U-5 — r^r^y) &&#SI (8 0. Omg, 0. 
3 16mmol) ©N, N-^f;^A7 5 K (0. 5ml) |ft28% 
10 -7^=7*^1 (5 7. 6mg, 0. 9 4 8 mm o 1 ) „ 

hVT "/—As (58mg, 0. 3 7 9 mm o 1 K RTf 1 - [ 3 - ( 
JVT^J) ^nt>] - 3 -^A^iJj^M 5 K • (73mg, 0. 3 

7 9 mm o 1 ) fcgiELT? 2 0 M»bfc D gfj£» 5 %fi«^ h U 

-7 A7K»^AP X.T«#fL WSt^fl'/ V ^ ^/T h7tKP77^ (2/ 

is 2/ 1 ) T-tttB u ^mm& 5 %s«^ h y v^mmt 5 

(7 5mg) ^-7^^7A^y^77^ (^nn*;l/A/^^7" 

50/i~2o/i -e^tH) -ettM U 2 - ( 1 h — f yyy-/u~ 5 -4 

^TS./) -<yX7 5 F (6 6mg, 8 3%) £r#fc e 
20 1 H— NMR (CDC 1 3 ) 8 ; 6. 71 (1H, t-1 ike, J=7. 5 
Hz) , 7. 10 (1H, d, J=8. 6Hz) , 7. 23-7. 31 ( 2 H, 
m) , 7. 4 7-7. 5 0 (2H, m) , 7. 60 (1H, s) , 8. 0 
2 (1H, s) , 9. 60 (1H, br s). 

mmm 507 <D^mmzxR^n^\ ur\^~rmmm 5 0 8 ~~mmm 

25 5 1 3©fc-£4fc££fifeLfc„ 
iWJ 5 0 8 

2- (lH-'f l/y^—)\>— 5 — 5 / ) -N-^f;^yX7^; K 

1 H — NMR (CDC 1 3 ) 6 ; 3. 01 (3H, d, J= 5 . 0Hz) , 

6. 1 7 (1 H, b r s), 6. 72 (1H, dt-like, J=l. 3, 
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8. 1Hz), 7. 14(1H, dd, J=l. 1,8. 4Hz), 7. 2 
2 (1H, d t - 1 ike, J= 1 . 3, 8. 4 H z ) , 7. 28 ( 1 H, 
dd, J=l. 8, 8. 8Hz) , 7. 40 (1H, dd, J= 1 . 5, 7. 9 
Hz) , 7. 4 6 (1H, d, J=8. 8Hz), 7. 58 (1H, d, J= 
5 1. 8Hz) , 8. 00 (1H, d, J=0. 92Hz) , 9. 38 ( 1 H, 
br s) , 10. 08 (1H, br s) . 

mmm 509 

2- (1 H — f ;V~ 5--f7i^T^ 7) -N->T y^f;KyX7^ F 

1 H-NMR (CDC 1 3 ) 6 ; 0. 99 (6H, d, J= 6 . 6Hz) , 
10 1. 92 (1H, m) , 3. 28 (2H, t-1 ike, J= 6 . 4Hz) , 

6. 33(1 H, br t), 6. 72 (1H, dt-1 ike, J=l. 

3, 8. 3 Hz) , 7. 14 (1H, dd, J=l. 1, 8. 4Hz) , 7. 

20-7. 27 (2H, m) , 7. 41-7. 47 (2H, m) , 7. 56 
(1H, d, J=l. 8Hz) , 8. 01 (1H, d, J=0. 7Hz) , 9. 
15 3 3 (1 H, br s) , 10. 73 (1H, br s) . 

mmm 510 

2- — T/VT^7) — N— (2, 2, 

'H-NMR (CDC 1 3 ) 5 ; 4. 07-4. 18 (2H, m) , 6. 4 
20 4 (1H, m) , 6. 75 (1H, t-1 ike, J=7. 5Hz) , 7. 
11 (1H, d, J=8. 4Hz) , 7. 2 5-7. 3 0 (2H, m) , 7. 
4 5-7. 5 0 (2H, m) , 7. 58 ( 1 H, d, J= 1 . 3Hz) , 8. 0 
2 (1H, s) , 9. 27 (1H, br s), 10. 13 ( 1 H, br 
s) . 

25 MMM 5 1 1 

N- [2- (^f;l/75 7) -2- 

X H-NMR (CDC 1 3 ) 8 ; 2. 29 (6H, s) , 2. 54 ( 2 H, 
t, J=5. 9Hz), 3. 51 (2H, m), 6. 73 (1H, t- 
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like, J=7. 5H z) , 6. 88 ( 1 H, bm) , 7. 13 (1 H, d, 
J=7. 3Hz) , 7. 22 (1H, d, J= 6 . 9Hz) , 7. 29 ( 1 H, 
dd, J=2. 0, 8. 9Hz) , 7. 44 — 7. 47 (2H, m) , 7. 
57 (1H, d, J=2. OHz) , 8. 00 ( 1 H, s) , 9. 48 (1 ' 
5 H, b r s) . 

mm 5 1 2 

N- [2- {^;vy*y i 7^~;v~] -iu-4 >?-S 

5 -75 V 

1 H — NMR (CDC1 3 ) 5 ; 3. 70 (8H, m) , 6. 82 (1H, 

10 dt-like, J=7. 7Hz), 7. 15-7. 21(4 H, m) , 7. 

42 (1H, d, J=8. 4Hz) , 7. 47 ( 1 H, d, J= 1 . 8Hz) , 

7. 99 (1H, s) , 10. 94 ( 1 H, br s) . 

mum 5 1 3 

N— (1 -^^/Vfcf^U i?i/-4->T/V) -2- ( 1 H->f l/jf-S^- ;V~ 5 - 

15 ^^7$/) ^yX7 5 K 

'H-NMR (CDC 1 3 ) 8 ; 1. 5 7-1. 61(2 H, m), 2.01 
-2. 05 (2H, m) , 2. 16-2. 23 (2H, m) , 2. 85-2. 
8 9 (2H, m) , 3. 5 3 (2H, s) , 3 . 9 7 ( 1 H, m) , 6. 
04 (1H, bd, J= 7 . 7 Hz) , 6. 73 (1H, d t - 1 ike, J= 

20 1. 1,8. 1Hz), 7. 14 (1H, dd, J= 1 . 1, 8. 4Hz), 
7. 21-7. 33 (7H, m) , 7. 39 ( 1 H, dd, J= 1 . 3, 7. 9 
Hz), 7. 45 (1H, d, J=8. 8Hz), 7. 56 (1H, d, J= 
2. OHz) , 8. 00 (1H, d, J=0. 92Hz) , 9. 35 1 H, 
b r s) . 

25 mmm 1 4 8 ®^&k:«T.R^£!T&i\ oti^-tiimi 514 

Vtl&&&l>1t e fctcU MiL"C»j5 1 3-C^LfcN- (1 i^/P 

-2- (1 h— r^v-/v- 5— r^rs /) 

»M 5 1 4 
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2- ( 1 H--f >yy~s\s- 5 -4/^7 K J ) -N-H°-<V 4 -4 

XT 5 K 

1 H — NMR (CDC 1 3 ) 8 ; 1.3 9-1. 5 2 (2H, m) , 2.0 
5-2. 09 (2H, m), 2. 73-2. 81 (2H, m) , 3. 12- 
5 3. 16 (2 H, m) , 4. 01-4. 11 (1H, m) , 6. 08 (1H, 
b d, J=7. 7Hz) , 6. 73 (1H, t-1 ike, J= 7 . 4Hz) , 
7. 15 (1H, d, J- 8. 4Hz), 7. 22-7. 29 (2H, m) , 
7. 41 (1H, d, J=7. 9Hz) , 7. 46 (1H, d, J= 9 . OH 
z) , 7. 5 7 (1H, s) , 8. 0 0 ( 1 H, s) , 9. 3 6 (1H, 
10 b r s ) . 

mmm 5 1 5 

N- {2- [ (4--<^^tV7v?y- 1 -Jjv) 7^~}V) - 

1 H-^ V^V-/V- 5 — T 5: >(D&f& 
2- (lH-^^V-^-5 — <JV7%;) ^111 (10 2mg, 0. 4 
15 0 2mmol) ON, N-^f;V*M7 5: K (0.5ml) 1 -^^ 

vvVt 0 ^ J?> (210/il, 1.21 mm o 1 ) , 1 - t KP^^yy h y 
7^ (7 4mg, 0.4 8 4mmol), 1 -m^v— 3 - ( 3 - v 5 ^ <?-A> 
7?77n tf/U) S K • mmM. (94 mg, 0.490mmol) 

^WkMx.xm^immm^^tLo 2N-7kmti-vi) v^mwt do 

20 ml) iC»tJL I^^/V/ b/loc^/x h y fc Fp 7 7 ^ (2/2/1, 1 

0ml) T2tHffit±lbrc 0 IS?n«7kT»|JL «th^A(rt^iU M 
J±TM^§* Ul«fe £#fc c / y # ^r># 7^^n^h^77^ ( ? n 

^= 1 0 0/3Tlgfcti) till, N- {2- [ (4— 
-Jjvid^yiti/- 1 -«i )V) jvlfs=z.)V\ y^~M -iH--{y^;v-5 

25 -T5^ (16 2mg, 10 0%) £#fc 0 
MS : m/ z = 4 1 2 (M+ 1 ) 

»J5 1 5©^fcJfl£TKJfc£fffcV\ OT^1-«$I5 1 6~«M 
5 19©^#J^^Lfc 0 
HJfeflJ 5 1 6 
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N- (2-kKp^xf/l/) -2- ( 1 H->f 5 - ^^7 5 7) 

1 H — NMR (DM SO- d 6 ) 5 ; 3.3 1 (2H, m) , 3.51 (2 H, 
m), 4.7 2 (1H, m) , 6.72 (1H, t, J = 7.4Hz) , 7. 
5 0 5 (1 H, d, J = 8.4Hz) , 7.16 ( 1 H, d, J = 9.0Hz) , 
7.24 (1H, t, J = 7.7Hz) , 7.51 (2H, m) , 7.65 (1 
H, d, J = 7.9Hz) , 7.96 (1H, s), 8.44 (1H, br), 
9.67 (1H, s), 12.98 (1H, s) . 

mmm 5 1 7 

10 1- [2- ( 1 H->r 5 ->f 5 y ) -ovV/v] tr^y^y- 

MS : m/z = 3 3 7 (M+ 1 ) 
HJfeffl 5 1 8 

N, N-fcT* -2- (lH-^^/-;V-5--f;> 

15 757) *^sXT 5 K 

'H-NMR (CD a OD) <5 ; 3.5 0- 3.8 6 (8H, m) , 6.8 7 
(1H, t, J = 7.4Hz) , 7.11 (1H, d, J = 7.9 Hz) , 7. 
19-7.27 (3H, m) , 7.43-7.48 (2H, m) , 7.91 (1 
H, s) . 

20 mmm 519 

f7^-N- (4-tKn^^o^v';V) -2- ( 1 H — f -y?*S— yV 
-5-^7 5/) ^X7§ K 

'H-NMR (DMSO-d 6 ) 6; 1. 18-1.46 (4H, m), 2. 
2 6 (4H, m) , 3. 39 (1H, m) , 3.7 2 ( 1 H, m) , 4.5 
25 5 (1 H, d, J = 4.4Hz) , 6.72 (1H, t, J = 7.2Hz) , 
7.06 (1H, d , J = 8.4Hz), 7.15 (1H, d, J = 8 . 5 H z ) , 
7.24 (1H, t, J = 7.9Hz) , 7.49 ( 1 H, s), 7.51 (1 
H, d, J = 9.0Hz) , 7.61 (1H, d, J = 7.7Hz) , 7.96 
(1H, s) , 8.24 (1H, d, J — 7 . 7 H z ) , 9.60 (1H, 
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s ) , 1 2. 9 8 (1 H, s) . 

mmm 520 

N- [2- (tXyi/y-l-^^M^V) ~7x.-)V\ -1H fV^V- 

5 HJfc^iJ 5 15 «N- { 2 - [ (4 -^^/Ptf^yv^- 1 -4 ?V) H )V 
^- 7 P] -lH-^>V^—/U-5-T^^ (127mg, 0.30 

9 mm o 1 ) 7 — /V (5ml) pg^C 10% Pd-C (20mg) % =¥ 

MtT ^ (98mg, 1.55 mm o 1 ) %Mz.X 2 Lfc c 

TI§«»U N— [2- (t 0 ^7^>--i— T/^/v^/v) - 

1 H-4 l/pS—fr- 5-7^y (56mg, 57%) &#fc 0 
1 H — NMR (DMSO-d 6 ) 6 ; 2.6 1 (4H, m) , 3.46 (4H, 
m), 6.84 (1H, t, J = 7.3Hz), 7.05 ( 1 H, d, J = 8. 
15 3Hz), 7.10-7.17 (2 H, m), 7.21 (1H, t, J = 7.7 
Hz) , 7.36 (1H, s) , 7.43 (1H, s) , 7.44 ( 1 H, 
d, J = 8.8Hz) , 7.90 ( 1 H, s) , 12.89 (1H, s) . 

mmm 5 2 1 

4- &Mmwt<D&&. 

20 (a) 4- {1- (2-rh7tKDt7^) -1H— f>"^V— 4—5- 

4jVT*J) %,mm t e r t -Zf^As<D&&i. 
S«mL7trP77^^^^, tert-7^ (2 

5 7 m g, 1.0 Ommo 1 ) „ b/K^i/ (2ml) , 18 — Vy^^s — 6 ( 3 

80mg, 1.40 mm o 1 ) „ MMffl 317 ( e ) X'&fc 1- (2-ff7t 
25 Knt°7-;V) -lH-^f^/^-5-7$y (2 6 1mg, 1.23 

mm o 1 ) N t e r t h^v^ h D 17 ^ ( 1 3 5 m g , 1.4 Omm o 1 ) 

yVA) vV^v*!?^ (o) (52mg, 0.050 mm ol) , (S) -2, 
2' -tr* (*?7x^*^7^;) -1, 1' -•£ J )r7f-A> (9 4mg, 0. 
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1 5 1 mm o 1 ) ttx.fco E.&&m9&&\Z 8 0 °CX> 8 mmmWLfc 0 

m^^=3/ix*mm) Kxnmu 4- u - (2-ff7t Knt°7- 

5 - 1 H— f 5 — { JVT $ / } t e r t -^^/V ( 2 

1 8 m g , 5 6%) £#fc 0 

1 H — NMR (CDC I 3 ) 6; 1.5 7 (9 H, s) , 1.73 (3H, 
m), 2.11 (2 H, m) , 2. 5 6 ( 1 H, m) , 3.7 7 ( 1 H, 
m) , 4.03 (1H, m) , 5.72 (1H, dd, J = 2. 5, 9.5 
10 Hz), 5.97 (1H, s ) , 6.86 (2H, d, J = 8. 8 H z) , 
7.25 (1H, m) , 7.51 ( 1 H, s) , 7.59 ( 1 H, d, J = 8. 
8Hz) , 7.85 (2H, d, J = 8.8Hz) , 7.96 (1H, s) . 

(b) 4- (m-4i/^/-;v-5~4^T^;) $smm<D&& 

4- {1- (2-fh7tFot 0 7-^) - lH-sO^y*-^- 5-4;UT 
15 5/l$|fH tert-^(2 0 5mg, 0.5 2 1mmol) 

(5ml) tfy7;^nSt (5ml) ^P;LT^S^T3B# 

20 - (lH-^^7^-5--f^7^y) (4 6mg, 3 5%) 

1 H — NMR (DMSO-d 6 ) 8; 6.92 ( 2 H, d , J = 8.6Hz), 
7.19 (1H, d, J = 9.0Hz) , 7.52 (2H, m) , 7.73 (2 
H, d, J = 8.6Hz) , 7.98 (1H, s) , 8.59 (1H, s). 

25 mmm 5 2 1 <Djm\z.mzrmj&&nto\ sxr^-rmmm 5 2 2 ©ft^ 

mMm 5 2 2 

3- (ih— f y^/-;v-5-^ r/vr^y) 

1 H — NMR (DMSO-d 6 ) 5 ; 7. 14-7. 18 (2H, m) , 7. 
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2 8 (2H, m) , 7.4 4 ( 1 H, s) , 7.4 8- 7. 5 3 (2H, m) , 
7. 9 5 (1H, s) , 8.19 (1H, s) . 

mmm 523 

N— ( 1 , 1 -v^df^Fx h7t Ko-2H-f^7y-4-" f/V) -1H 
5 — ^(D&$, 

(a) 1, l-^v'FTb7tFn-2H-f-tt B 7>-4-^©M 
(CVA- 3 8 7 8) 

Tf7t FP^t°^^-4-^-^ (0. 5 0 0 g, 4.3 Ommo 1 ) ©ft® 
rc^v (5ml) «td^ * * PPiKIII ( 1 . 8 5 9 g , 10.8 
10 mmo 1) CSixf;V (1 3ml) Lftl^ft©i$£*Cii8 
TLTH»Lfc 0 M^7K^«b, tFrmL^S^SrJH^ ?JtJi»}£iP 

v/ Kt h 7 t Kn - 2 H-f 1 1 7 ^- 4 - 1> (0.43 Og, 6 7%) 

15 (b) N- (1, 1 - Ft h 7 t Kn - 2 H-f 1 1°7 V- 4 -^f;l^) 

-1H — f7^7-/V-5-7?7©^j| (CVA-3 8 7 9) 

1, 1 - f r F 7 t Fa - 2 H-f 1 1"7 4 - (0.400 

g, 2.7 Ommo 1) Ol, 2-'^nax^y (1 0ml) 5-75/ 
^^Y^ (0.3 6 0 g, 2. 7 Ommo 1), F JJ Tir F *^**-ftl* !7* 

20 tMJ9A (0.801g, 3.7 8mmo 1) S:JlimM3U St (0. 
16ml, 2.8mmol) &JjQz.Xfe&MWL1t 0 ^MW^k^rtT, *fffi 
L7t»£«, «±t)%7k^» L-fc 0 «Lh«» £ * 9 / -/W^« LT 5 0 °C 

7tcot, MffTic-C^-f 5 ^ ^ j; »9 , N- (1, l-^v/K7f7tF 
25 n-2H-ftt°7^-4 — ( /U) — 1 H — 4 y^y'su- 5 - 7 5 > ( 0 . 3 
5 5 g , 5 0%) £#fc a 
MM. : 2 5 4-2 5 6°C 
H»M 5 2 4 

N- ( 1 - t^f^/ F7 F 7 t Kn - 2 H-f 1 1°7 ^- 4 -^^) - 1 H— <(V 
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jfy'-;u- 5-7$ 

mmm 5 2 3m§, ^ * / £ «? mm%m&%£ lti# ^ 

MM^D f^77^f- (^nn^M/^;^= 10/1 

T^tb) Titles J; 9, N- (l-^KfFyt Kn-2H-ft 
5 ^7^-4-^^) -1H-- fy^Y-;t/-5-7^ (0. 0 6 4 8 g, 10 
%) £#fc 0 

: 2 2 0~2 2 2°C 
5 2 5 

N— (8-T1ftr>>*P [3, 2, 1] -lH-^>^y'- 

10 ;V-5-7$y®M 

3<7* (0. 4 8 8 g, 1.9 2mmo 1) =*rlM V (0.56 

0 g, 3. 8 3mmo 1) 1 1 0°CKl»U 5 £ ~e 

«# Lfc 0 M«*P U H«J 1 4 "C#fc 3 - (lH-^f ^V-A— 
5 _^ /PT5/ ) -s-T'-tffc/^p [3( 2) l] ;t^^-8-#A^V^ 

15 xf/v (0.2 0 0 g, 0.6 3 7mmol) (6ml) 

— A-/ 3 0%-TV^~T7k= 100/1 0/lT^tH) "effiMi-SitHiJ: 

20 »K N- (S-Tlftfv^P [3, 2, 1] ^f-3 — fA-) -1H — f I/? 
y*-}V- 5-7;y (0.0 8 9 3 g, 58%) 
ffik^C : 2 3 6 ~ 2 3 8 °C 

mmm 526 

N-^T V7°n 1 H— f >?"S—A>- 5 -7? 

25 5-7U-lH-^y^y^ (40mg, 0. 3 0 Ommo I ) CO 1 , 2 
-^7opx^y (1ml) ?£fc7"-fc (25/i 1, 0.3 4 Ommo 1) , 
h V T± h^^7K^it^^^i- M)!7A (83mg, 0.392mmol) , m 
t (18/il, 0.314 mm o 1 ) &WMU?lxm%.T* 2 OIS§TOS#Lfco IS 
fPS*7k (4ml) fcXfcfc%W±U SM^/M^TttUj Lfc 0 «j±T?«£ 
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1 0 0/2^m&) N — f y 7° n fcW- 1 H->f 

-;V-5-7^ (4 0mg, 7 6%) &r#fc 0 
MS : m/z=l 7 6 (M+ 1 ) 
5 mm 5 2 6 ©^^«Rj££fT&V\ «Ti-^i-»M 5 2 7 ~HifeM 
5 4 l©fl^%«r#fifcLfco 
i« 5 2 7 

N-^^P^f/V- 1 H — r -yW—JV- 
MS : m/z = 18 8 (M+ 1) 
10 HJfeM 5 2 8 

N--y^ o^>"^/V- l H-^^/^-B-T^y 
MS : m/z = 2 0 2 (M+ l) 
HJfeM 5 2 9 

N-f* u^^vl— l H--f 5-7^ 
15 MS: m/z = 2 3 0 (M+ 1 ) 
2*»J 5 3 0 

N- (2, 6-i/*^i/?u^3cz/jV) -lH-^y^7-;V-5-7 5y 
MS : m/z = 2 4 4 (M+l) 
5 3 1 

20 N- (2-* f^v^n^rvvP) - 1 H— tV- 5 -T 5 V 
MS : m/z = 2 4 6 (M+l) 
H«J 5 3 2 

N- (2, 2-vM^/V-l, 3->?^f-^-5— f/^) - 1 H/y^ N /- 
/V-5-T^ 
25 MS : m/z = 2 4 8 (M+l) 
HJfeM 5 3 3 

tert-^ 4- (lH-^^V-^-5-^^7 5;) i/fn^**/ 
1 H — NMR (DMSO-d 6 ) 5 ; 1. 10-1. 30 (4H, m) , 1. 
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3 7 (9H, s) , 1. 7 7 (2H, m) , 1. 9 9 (2H, m) , 3. 

0 8 (1H, m) , 3. 2 3 ( 1 H, m) , 5. 0 5 ( 1 H, d, J -8. 

1Hz) , 6. 63 (1H, s), 6. 77 (1H, d, J = 9. 0Hz) , 

7. 23 (1H, d, J = 8. 4Hz) , 7.72 (1H, s) , 12. 5 
5 4 (1H, s) . 

mmm 534 

N, N-v^^n-^V^/V- 1 H — (>^y-;V-5-7^y 
MS :m/z=270 (M+ 1 ) 

mmm 535 

10 N- (1 -^^vVuf^y v^-3— -i)V) 
MS : m/z = 3 0 7 (M+ 1) 

mmm 5 3 6 

N- (l-nFlff^n [2. 2. 2] f/P) -1H- 

A/- 

15 MS: m/ z = 2 4 3 (M+ 1 ) 
HJfeM 5 3 7 

N- (2, 2, 6, 6-rF7^f^tXj)i;y-4-^^) -lH-^y^/ 
—/V- 5-7?V 
MS : m/z = 2 7 3 (M+ 1 ) 
20 HJfeM 5 3 8 

N— [3. 3. 1] - 1 H- 

MS : m/z = 2 7 1 (M+ 1 ) 
MMM 5 3 9 

25 N- (8-^^V-8-T1fbrv^P [3. 2. l] ^ b - 3 — f/V) -1H 
-4 l/^^—jV- 5 -T5 > 
MS : m/z = 2 5 7 (M+ 1 ) 
H«>l 5 4 0 

3- (lH-^y^/-^- 5 — f/l-T^y) -8-;*5vV-8-Xlf tfi^P 
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[3. 2. 1] Urtt-y-S-^—jx, 
MS : m/z = 2 7 3 (M+ 1 ) 

mum 5 4 1 

^gvt" 3- [ — tv/r^y) y^vV] -8-Tiftf 
5 S^n [3. 2. 1] 

MS : m/z = 3 2 9 (M+ 1 ) 
5 4 2 

2- (1 H — T >?*S—A>- 5— fA-T5 7) /MZ>£ 

10 SWi5 3 2t*#tN- (2, 2-v^^/V-l, 5 -4 

/V) — 1 H — f >?*y°~/U- 5-T$>- (23mg ( 0.0930mmol) <D 
TYy^Y^y^ly (1ml) »1N-£S (1ml) ^OtTSf&T* 1 . 
5 B#fW#L?c 0 l&ftS#*K:TK£&#ik U S^^^^TttWf 5 r i: 
it), 2- (lH-^y^/-;V- 5— 7) 7°n/^-i, 3-v^- 

15 ;V (I6mg, 8 4 %) £#7fc 0 
MS : m/z - 2 0 8 (M+ 1) 

mmm 543 

2- (lH-^^-/V-5-f^) 4-^7^-2 

20 HJfe^ll 5 3 3 -C#7t t e r t 4 - (1H-^ ^jf^-fr- 5 — f /V 

757) v/^q^^^;w^- h (2 5mg, O.0 7 5 7mmol) CDS? 
* n (1ml) ^K^h)J7^Pi¥Bfe (1ml) ^Bit^l: 4 B# 

2- (lH-^^^;V-5-^/V) isfv^y-y-l, 4 - /T ^ ^ • - 
25 f if :7/l^ n g^££ ( 3 2 m g , 9 1%) &#fc 0 
MS : m/z = 2 3 1 (M+ 1 ) 
HJfefll 5 4 4 

N- fcV*y v 5 ^- 3 -^/l/- 1 H-4 >W-A"- 5-7$ 
MMM 5 3 5 T#7tN- ( 1 ^v^tf^i} i/ls- 3 — (M - 1 H— f > 
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(4 6 3 mg, 1.5 1 mm o 1) <D^-$ / >- fls (1 0 
ml) mm^, 10%Pd-C (50mg) % ^7^=^ (9 5 2mg, 
15. 1 mm o 1 ) ^WkM^X 2 0#»fl«b7t o ±y-f h 5ii^T@» 

?y (241mg, 7 4%) £#fc 0 
MS : m/z = 2 1 7 (M+ 1 ) 

mmm 545 

10 N- (8 -Tf s fc'v'^T3 [3. 2. 1] ^ h- 3 -<{ )V*=$-]V) -1H — fy 
?-S-A>- 5 — T 5 ^<DiiJ& 

^y-^^JVi/i/y^ (8 6 4m g, 5.9 0 mm o 1) ica?* (5 9 9 
mg, 2.36mmol) 00^X1^ Lfttf* P> 7 0 °C£ "CiiM Ltz 0 IKS 

«M<^-fe^fsi^< fcofcigSfifci^u H»J 5 4 i 3 - 

15 [ (lH--{y^y-;V-5-^;V75/) ^ ^/V] -8-Tlflfv^P [3. 
2. 1] (3 8 6mg, 1. 18mmol) 

uu^?y (8ml) Wm*M%-X, 5 0°Cie:-C5H#«#Lfc o *9 
(4ml) ^Px.rSjS^f*lhL«, »j±TW^*L/c 0 tuufr 

20 wtrYyvMz.xfflku M)±--fmmtk^-fz>-tK5L<9, n- (8-r-rtr 

v^n [3. 2. 1] f/l-^/V) 
5^ (2 5 8mg, 8 5%) £#fc 0 
M S : m/ z - 2 5 7 (M+ 1 ) 

mmm 5 4 6 

25 N- (8- - 8 -TV Vis? v [3. 2. 1 ] V 

-iH-^f^y-;v-5-75y©^ 
2 5-C#fcN- (8-Tif^v-^a [3. 2. l]^b-3--f 
/V) -lH-^fy^/V-5-7^ (3 0mg, 0 . 1' 2 4mm o 1 ) ©v> 
7< f/V*/VA7 5K (1ml) y^A (52mg, 0.376 
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mmo 1 ) , 2-7x;ar^xf;^a 5K (3 8mg, 0.18 9mmo 1 ) 

5 ^=2 0/l/lt« till, N— (8- (2-7^y ^ri/ai^) - 
[3. 2. l]^h-3— f;V) -lH-^f^VWl/-5 
-7;^ (40mg, 8 9%) £f#fc 0 
MS : m/z = 3 7 7 (M+ 1 ) 
H»]5 4 6 ©#j£t£2pi:T£j££?T&V\ ^Tf^i-H2feM5 4 7~HltM 
10 5 6 7 ©^%^^Lfc 0 

mmm 547 

N- (8-:/nfc7V-8-T1flfv^P [3. 2. 1] ;T^h-3- + /V) -1 

MS : m/z = 2 8 5 (M+ 1) 
15 Hffi^J 5 4 8 

N- (8— f V:/n tf/V-8-T1ftr^ti [3. 2. 1] ^ }>-3-^/V) 

- 1 h — r 5 -r ? >- 

MS : m/z = 2 8 5 (M+ 1 ) 
HWJ 5 4 9 

20 N- (8-^y^/V-8-T1ftr^i3 [3. 2. 1 ] h - 3 -^/V) - 
1 H — f ^V-/V- 5-7 5>' 
MS : m/z = 2 9 9 (M+l) 
HJfel?!] 5 5 0 

N- [8- (iX^n^/P^^P) -8-Tft/^P [3. 2. 1] ^ 
25 3-4^1 

MS : m/z = 3 1 1 (M+l) 
MMM 5 5 1 

N- [8- (v^P^V/t^^V) -8-7f't/^n [3. 2. 1] ^ h 
-3— f/P] -lH-^^/-^-5-7^ 
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MS : m/ z = 3 3 9 (M+ 1 ) 
MMM 5 5 2 

N- [8- (2-7x=;Vxf;>) [3. 2. l] 2*-^ f>- 

3 — i;V] -lH-fy^/-;W5-7 5y 
5 MS : m/ z = 3 4 7 (M+ 1 ) 
5 5 3 

2- [3- — f>7^;) [3. 
2. l]^h-8 — { )V] J 

MS : m/z = 2 8 7 (M+ 1 ) 
10 HJfeM 5 5 4 

3- [3- (1H-- ' rsW— A>-5— 5 -S-T^\f^?xi [3. 
2. 1] ^ f-8-^yV] ^Pt7N>- 1 -Jr—;V 

MS : m/z = 3 0 1 (M+ 1) 

mmn 555 

15 N- [8- (2-/h*is^^) [3. 2. 1] 

3 — f/I/| -lH--f^/^-5-T5y 
MS : m/ z = 3 0 1 (M+ 1 ) 
HffiM 5 5 6 

N- [8- (fF7tFn-2H-fc°7>-2-^/Mf/V) - 8 -T-tPfcT^ 
20 n [3. 2. 1] t^f-3-^;V] - lH-^y^/^-5-7^V 
MS : m/z = 3 4 1 (M+ 1 ) 

mmm 557 

3- [3- (lH->f^7wV-5-^;V7 5/ ) -8-T1f tf^n [3. 
2. 1] ^ h- 8-4^1 MJ/V 
25 MS : m/z = 2 9 6 (M+ 1 ) 
H»J 5 5 8 

2- [3- ( i h— -Y 5 - -T/vt ^ y ) -8-nftfv^n [3. 

2. 1] 7tf7^K 
MS : m/z = 3 0 0 (M+ 1 ) 
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mmm 559 

N— (8-xf;V-8-rflfV^P [3. 2. 1] -1H 

MS : m/z = 2 7 1 (M+ 1 ) 
5 HJfefllJ 5 6 0 

N— (8-.Ty7V-8-Tift^>^n [3. 2. 1] sJ-^h-3-^) -1H 

MS : m/z = 2 8 3 (M+ 1 ) 
5 6 1 

10 N- (8-7>-3-^-7^-8-Tifk^>^n [3. 2. 1] ir# b— 3 — 

MS : m/z = 2 9 7 (M+ 1 ) 
HJfiM 5 6 2 

N- [8- (3-^^^>-2-^^) -8-7ft^^P [3. 2. 1] 
15 V- 3-^T/V] - 1 H--f^^/- /I/- 5-T5: is 

MS : m/z = 3 1 1 (M+ 1 ) 
HjffiM 5 6 3 

N- [8- (V^c^nWf;P) 8 -TiFtf^ n [3. 2. 1] N- 
-1H— fy^/V-5-7 5V 
20 MS :m/z = 2 9 7 (M+ 1 ) 
HJfefll 5 6 4 

1- [3- (lH-^^/^-5-f^7$7) [3. 
2. 1] tf* h-S-^A-] ^P^ 0 ^-2-^— )V 
MS : m/z = 3 0 1 (M+ 1 ) 
25 Wkm 5 6 5 

[3- (lH-^^V^-5-^/V7 5 7) -8-T1f^v^n [3. 2. 
1] f-8— T-fe h~ h y A 
MS : m/z - 2 8 2 (M+ 1 ) 

^S»J 5 6 6 
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4- [3- (lH->fy^;V-5-^7 5;) -8-T-f t' % >^n [3. 
2. 1] h-8-' (fr] 7 9 is- h y/l^ 
MS : m/z = 3 1 0 (M+ 1 ) 
mm 5 6 7 

5 N— [8- (2, 2, 2- h U 7^nm^) — 8-T1ftfv^n [3. 2. 
1] h-S-^fjV} -lH-^y^V-;W5-7^ 
MS : m/z = 3 2 5 (M+ 1 ) 
»J5 6 8 

N- (8— <yi//V-8-T-?if~>?vi [3. 2. 1] -1 

10 H — T >7V— )V~ 5-7 5 

H»j5 2 5T?#fcN- (8-T1f Ifv^n [3. 2. 1 ] ^ h - 3 — f 
/V) - 1H — f>'^Y^-5-7 5y (73mg, OJOlmmol) (Dix 
fruv^^ls (1ml) iiSi^yX7/^ft K ( 3 7 jt£ 1 , 0.364 
mmol), hVT± h b V V J* (1 2 7mg, 0.599 

15 mmol) ^^Sfi^2 5i*M*#byt 0 ffifnM7k&^^TKJfi:Srflc±U 
gt^^/v^tttHLfc 0 iafB^7K-eiiii«#m, M^-fy^A^-c^u 

19, N- (8-^y> ? ;>-8-7f^n [3. 2. 1] ;^h-3 — f/i^) 
-lH~4^77—^-5-T^> (52mg, 52%) Sr#fc„ 
20 1 H — NMR (DMSO-d 6 ) 6 ; 1.6 8 (2H, m) , 2.0 1 ( 6 H, 
m) , 3. 0 6 (2H, m) , 3. 4 8 (1 H, m) , 3. 5 0 (2H, 
s), 5. 2 1 (1 H, b r ) , 6.47 (1H, s) , 6.85 (1H, 
d, J = 9.2Hz) , 7.18-7.40 (6H, m) , 7.73 (1H, 
s) , 1 2. 5 5 (1 H, s) . 

25 mmm 5 6 8 (D^mmzx^m^w j^t^^«m 5 6 9 -mmm 

5 7 2 <Oft&V!&&J&l>*. 0 
W&m 5 6 9 

N- B-TW*s*v [3. 2. 1] ^ h-3-- f/P) 

- 1 



WO 02/100833 PCT/JP02/05609 
253 

MS : m/z = 2 9 7 (M+ 1 ) 

mmn 570 

N- 8-Tif VZ/tn [3. 2. 1] b - 3 - 

-iH-/fy^/^-5-r^y 

5 MS : m/z = 3 1 1 (M+ 1 ) 
H»J 5 7 1 

N- (8-i/?u^3rz//U— 8-Tl?\?S/?T2 [3. 2. 1] ^ h - 3 --f 
7V) - 1 H-^T 5-7^ 
MS :m/z = 3 2 5 (M+ l) 
10 HJfefcJ 5 7 2 

N- ( 8 -7 f 7 t K p - 2 H - t°7 ^ - 4 8 - 7f fc-/^ n [3. 2. 

1] ^h-3-> fM -lH->f^^-5-7 5^ 
MS : m/z = 3 2 7 (M+ l) 
H»J 5 7 3 

15 2- [3- (1H — f y^V— 5--1//T5 /) [3. 
2. 1] ^ h~8~- ()V\ -2-Jr$r)S^$;— 

H»!l5 2 5"C#fcN- (8-T1f tfv-^n [3. 2. 1] ^h-3-/ 
/V) -lH-^^Y-;V-5-7?y (lOOmg, 0.413 mm o 1) <D 
<?jVtisfi>J*T 5 K (1ml) tKP ^^gt ( 3 2 m g , 0.42 

20 lmmol), 1 - t Kn ^^7/ f U 7/-^ ( 7 6 m g , 0.496 

mmol) , 1-^^-3- (3~i?/^Sl'TS.y7v\?M -XtV^M * 
K • ffl&M. (95mg, 0.496mmol) SrJK&JtlKiT^fiT 2 3 B#fS» 

bfco ISMWzK^^S:^t'HJS^#±u, St^^-e2 0tt;±}Lfc o IS 

25 #fc 0 «i^nvb^77^ (20 0 x 2 0 0 x 0. 5 mm 4ft, ^ n 
o*/l/V^^;-;V=l 5/i-ejgH) l^ttll, 2- [3- ( 1 H — --f >" 
^V-yl— 5 -^/^7-V) -8-7f t'/^a [3. 2. 1] ^ h-8—f 

-2-**y=c-9 /—A* (1 3mg, 11%) £#7t 0 
MS : m/z = 3 0 1 (M+ 1) 
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mmm 574 

N- [8- {2~tY*i/Tf3-jV) [3. 2. 1] ^ h 

5 -lH--fy^-;V-5-7 5> 

MS : m/z = 3 1 5 (M+ 1 ) 
MMM 5 7 5 

N- [8- (2-7iy^'>n^) -8-Tiftf^^P [3. 2. 1 ] ^ 
b - 3 — T/V] - 1 H— f l/tf^—jV- 5 — T 5: >' 
10 MS :m/z = 3 7 7 (M+ 1 ) 
II WJ 5 7 6 

N- (1 -Tiftfv-^n [2. 2. 2] ^h-3— fAO -1H-^^V- 

5 - T 5 > - zM&jM.<r>&$u 

3 6Tl#7tN- (1 -Tiffin [2. 2. 2] ;f^h-3— 7 
15 /I/) - (17 8rag, 0.7 3mmol) W 

(5ml) «(C1 N-^/^^/^-x^- (3ml) ^fcTgiS 
-?lB#WflK$Lfc 0 ^^Kx-^vV (15ml) »x.fc#, £D7ciH££5 
]&U ^rc^/u^— tv^». tfcfctK N- (1-Tftf^o 

[2. 2. 2] ^ h-3-^VV) - 1 H-^ 5 -7 5 y • m 

20 S (2 10mg, 9 1%) £r#fc 0 
: 184-188 °C 

«$]5 7 6©^^CTBOS£ ; ?TfrV\ gTi^tlli5 7 7 (D^#3 
L7Co fcfc U 5 5 3 "C#7t 2 - [ 3 - ( 1 H — 7 >.^>^^_ 5 

— ( A-T^J) -8-7fK^n [3. 2. 1 ] if? V - 8 — f A-] ^ J — 
25 /I-§rJ^#(^V^c 0 
H»J 5 7 7 

2- [3- (lH-^y^/-/^ 5— f/KT?./) -8-Tlft'v^in [3. 
2. l]^yb-8-^;^] ^ J —j\> • ZMBM. 
MM. : 15 4~15 7°C 
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mmm5 7 6<Dttx\zmcT%j&&nfo\ &r\^tmmm 5 7 8©m 

^fifebfco tctcU MMM 5 4 7 T*#fcN- ( 8 \f;V- S-TWU? 

n [3. 2. 1] ^ -lH-fy^/^-5-7^W 

5 H»J 5 7 8 

N- (8-yntVV-8-Tlf tf^n [3. 2. 1] ^b-3-^/V) -1 

h— Y vyv-/v- 5 — t 3; > ' ~mm& 

: 198-203 °C 

»J3 7 2 (b) , ^JtM3 7 7©^fcipi:T£&«r?TfcV\ ^Tl^f 
10 HiS^il 5 7 9-5 8 0 <Dfc&®&&f£ Lfc D fcfc U H»J 4 6 9 "C#fc 4 - y 
h*is- 1 H-^^V-^- 5~^--;V^M))sHcffiVNfc: 0 

mmm 579 

5- (4-T^-^«V) 

1 H — NMR (DMSO~d 6 ) 5; 1. 57 ( 1 H, m) , 1. 83-2. 
15 0 2 (5 H, m) , 2. 85 — 3. 00 (3H, m) , 3. 14 (1H, 
m) , 4. 0 4 (3H, s) , 4. 33 (1H, m) , 7. 10 (2H, 
s) , 8. 15 (1H, s) , 13. 00 (1H, br s). 

mmwi 5 8o 

4 - y h * *S- 5 - (4 - y v?- /l^^ s/) - l H — ( Is? -J—J\< • 
20 U 

'H-NMR (DMSO-d 6 ) 5; 1. 85 (2H, m) , 1. 98 (2 
H, m) , 3. 0 3 (2H, m) , 3. 2 4 (2H, m) , 4. 0 8 (3 
H, s) , 4. 3 3 (1H, m) , 7. 12 (1H, d, J = 8. 8 H 
z) , 7. 14 (1H, d, J = 8. 8Hz) , 8. 19 (1H, s) , 
25 8. 8 2 (2H, b r s) . 

«M3 7 2 (b) N MMM3 7 7, mm 3 2 7 ©^tfeicapfCTSJcS^fr* 

V\ ^T^-T«M5 8 l©fls£4&&£j&Lfc„ fc£U ^»J4 6 9« 

4 -y b drv'- 1 h-y >-yv-/i— 5 -*-^&mmcm^to 
MMm 5 8 1 
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4-^h= 3 fv'-5- (3-t°^]J V~jV**r*/) - 1 f ^'V-A M 

it 

1 H — NMR (DMSO-d 6 ) 5; 1. 64 (1H, m) , 1. 80 (2 
H, m) , 1. 9 8 (1H, m) , 3. 0 4 (2H, m) , 3. 2 5 (2 
5 H, m) , 4. 12 (3H, s) , 4. 3 0 ( 1 H, m) , 7. 12 
(1H, d, J = 8. 8Hz) , 7. 1 8 ( 1 H, d, J = 8. 8Hz) , 
8. 24 (1H, s), 8. 60 ( 1 H, brs), 9. 02 (1H, br 
s) - 

mmwis 8 5 (Djjm^mzx5Lfo%n^\ ^r\^-rmmm5 8 2~$mm 

10 5 8 3 (Dit^m L tc 0 fcfc U MMm 4 6 9 "C?#fc 4-^F^>-lH- 

mmm 5 8 2 

trans-3 - [ (4—^ h^rv / — 1 H — i l/& > /~-A>'— 5 — { )V) Jr^y\ 



15 1 H — NMR (DMSO-d s ) 5; 1. 11 (1H, m) , 1. 30-1. 

5 6 (5H, m) , 1 . 6 5 (3H, m) , 1. 9 6 (1H, m) , 3. 

04 (1H, m) , 4. 02 (3H, s) , 4. 46 (1H, m) , 7. 
09 (2H, s) , 8. 10 (1H, s) , 12. 9 5 (1H, br s) 

mmm 5 8 3 

20 c i s -3- [ (4-^ h^-lH-^>^;V-5-^;U) **i<>] 

1 H — NMR (DMSO-d 6 ) 5; 0. 89 ( 1 H, m) , 1. 04-1. 
23 (3H, m) , 1. 45 (2H, brs), 1. 68 (2H, m) , 
1. 9 3 (1H, m) , 2. 0 8 (1H, m) , 2. 5 1 (1H, m) , 
25 3. 9 7 (1 H, m) , 4. 03 (3H, s) , 7. 08 (2H, s) , 
8. 1 1 (1H, s) , 12. 96 ClH, br s) . 
H«!j3 8 5, H«J3 2 7 OlimzmZXK!&%fi?£\,\ SXTfcyrrtmMm 

5 8 4 -mmm 5 8 5 <Dtt&m*&J& Lfc 0 fc£ U H«] 4 6 9 T*#fc 4 - ^ 
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mmm 5 8 4 

trans-4- [ ( 4 - * h * is- 1 H-^ V tf-J—jV- 5 — f ;V) 

'H-NMR (DMSO-d 6 ) 6; 1. 3 0- 1. 5 3 (4H, m) , 1. 
5 94-2. 06 (4 H, m) , 3 . 0 4 (1H, m) , 3. 9 7 ( 1 H, 
m) , 4. 04 (3H, s) , 7. 09 (1H, d, J = 8. 8 Hz) , 
7. 10 (1H, d, J = 8. 8Hz) , 7. 9 2 (3H, br s), 8. 
13 (1H, s) . 

mmm 5 8 5 

10 c i s-4- [ (4-> h^-iH- A>-5 -JM tti/"] i/# 

'H-NMR (DMSO-d 6 ) 8; 1. 55 (2H, m) , 1. 76-1. 
84 (4H, m) , 1. 9 0- 1. 9 5 (2H, m) , 3. 07 (1H, 
m) , 4. 0 7 (3H, s) , 4. 3 0 (1H, m) , 7. 11 (2H, 
15 s), 7. 92 (3H, br s), 8. 15 (1H, s) . 

mmmz 6 5, mmms 8 1 <D%mz.mzx&i& : fcffto\ skT^-tmmm 
5 8 6 ~mmm 5 8 8 <Dfc&m%&j$vtc 0 ±tc u mmm 474 xmc 4 - 

( h ]) * - 1 H— f I/W—JV- 5 /V&IiMsi'fcfliV^o 

H»] 5 8 6 

20 trans-4- {[4- (MJ7/V^n^^) -lH-f y^/-;V-5- 
MS : m/z = 3 0 0 (M+ l) 

mmm 5 8 7 

ci s - 3 - { [4- ( h y y/^n^^/W - 1 H--Y ^$9— A>— 5 — f 
25 AS\ ^a^t>7?y 
MS : m/z = 3 0 0 (M+ 1) 

mmm 5 8 8 

c i s-4- { [4- (fy7;^n^f/V) -1H — f >Jfy>—jU- 5 - Y 
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MS : m/z = 3 0 0 (M+ 1 ) 

mmn 5 8 9 

5- (TirV^- 3 — i)v^^i/) - 4 - ^ f ;V- 1 H--f y^/-;wM 
(a) 5- {2-=r.Y^y~2-^y^;V) 757] 

5 ^yyy^-f©^; 

m»imt\ MUfcrn^xN-^y^yyi/^ ^.^^^ (2. 0 

g, O. 0 103mol) ©7-fef=MJ;V (4 0ml) ilt, hJJ^^vVT 
^ (1. 73ml, 0. 0 1 2 4 3mo 1), rc^oz^ 
7VM 1 . 72ml, 0. 010 9mol) 0 °CSdJD?^ 1 ^WAkWM, 

10 Lfc 0 9 0#ffi?Jh ^tffi*aiL#fetbf^SS'7k (2 0 0ml) % (2 
0 0m IX 2) T?tttHU ^JI£feK^S&^^V*ATi£&Lfc 0 ^tb^ 

^/v) 7-;;] (1. 2 4 7 3 g, 37%) £#fc 0 

15 (b) oc^vv 1 — <y vvV- 3 -t^yj^y- 2 b 

fi*»ffi^T, MUl^^^X h/Kx> (10 0ml) \Z 2 1 %w t . MJ r> 
A^f^K-^y — /vjgjft (1. 2 3ml, 3. 31mmol) £r}jnx., 7* 
20 J-V • F7^e^XlSLf: 0 Z.fl\Z^J-)V 5 - [-Ovvk 

(2-rc>^^- 2 -^-^y^^) 7^7] ^^^/m-f (9 6 5. 9mg, 
3. Olmmol) (D YlV^ (50ml) «f£ 1 . 5 R#Bfl/5>ttT$|gTLfc 0 
3H#f^ 2 1%wt. i-V V V^Y**sy-^$> ;-jvm& (1. 23ml, 
3 . 3 1 mm o 1 ) Lfc 0 £ b 1 B#f B ^i N (30ml) £7» 

25 W*Lfc c 5 0#TO, Si^«^7X (2 0 0ml) (100 
mix 2) -CtttBU Ml^M7X»-v^VyAT«Lfc 0 m«r»£E 

^/v-e^tB) "e*WSk =*fA' i — ->vvv- 3 -.i-Jr yr-ev°>- 4 -tf/usj? 

^yv- f (15 8. 5m g, 19%) N ^oiO^f/V 
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^y7^y-2-*^i/l/-h (2 13. 8mg, ti=S 7 5 %) 

(c) 1 — ^vvKTirVSy- 3 -^O^ESc 

a*»H^T, mm^^x^-^ 1 — <v>w- 3 -^yr^^- 4 

5 h ( 1 5 0 m g , 0. 5 4 5 mm o 1 ) CD^$ J—)\s (1 

ml) 7 5%-MtK» (2ml) £AP;L, 1 2 0°Ct^Lfc o 3 

i — -si^v- 3-$-^yT-¥^-2-%/v^^i/u— hfom&yn (200 

m g , tl=l) 7 5%) ©rc^ y (1ml) 7 5 

10 (2ml) ^PXL N 1 2 0°C(c:#fiLfc o 1 2f|^, ©S^TMLHiU 

htc 0 rft£, (5 0ml x 2) T'tttHU 

* V? J» X&m L fc„ r ft Sr«JE»3HI t# b ftfc»£ v- y # ?}\>t> 7A^p? 

f^77^- (^^/g^^/vTigjij) i-^^^r^y- 

15 3-:*-> (118. lmg, 5 3%) £#fc 0 

( d ) l-^<> i?/lsT $-—^(D^ffc 

MmmmuT, o°cr^^ri—<y^w/^-3-i->' (1 5m g) o. 

0 7 3 8 mm o 1 ) (Dvoi^vKx— r/V (1ml) gSfclZ:, 7^*fb U ^17 
$-!7^ (1. 4mg, 0. 0 3 6 9mmol)»i m&fcg-WLLIt, 3 0ft 

7^- (^na*M/^;-;K« 1 ^vvKTif/^- 3 

-^--/^ (16. 2mg, 10 0%) Sr#ito 

(e) tert-7*f/V 3 - 1 Kn ^Wl?'"^- 1 -^7/^>^I/- 

25 

&3fc#BB$tT\ ^i&te&v^-ci — ^v^T-fcV^- A- (l. 072 
g, 5. 2 2mmo 1) ©^^;^V (4 0ml) fit, 10%-Pd/C 
5 0%wet (5 0 0mg) , «T^~<^ (2. Og) SriP^ «Lfc 0 
lR#im S^«§r-fe7-f b5^L#bft^5^«i±«L^ 0 ^ft£Mffi 
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mm L#btlfc»C ^nn^y (25ml) m&K^ 0 °C^T v 5 - t - ^ 
^yV S^/Uaj?*— f (1 . 3 2ml, 5. 7 4 mm o 1 ) &Mx.^ 3 0 7>f£S 
^#mLfc 0 2. 5B3M, 7j< (10 0ml) ICtL^PP^M (50 
mix 2) -Cttffi^, ^raJlSrli*«^^V^A-e^Lfc 0 rtb^jEE 

fj/vism) x*mm, text 3 - 1 kd^^/^- 1 

drv-l^-h (9 4 6. 7 m g, 8 4%) £r#fc 0 
(f) 5- (Tif/^-3 — iM*ciS) -4-^;V-lH-^^/-;V 

10 S*»hmt, o'tfcissvvrHifefl.N o 2-c#fc4-7«^7v- 1 h — f 

—A— 5 — /V (6 9 mg, 0. 4 6 6 mm o 1 ) h7tKP77V (4 

m 1 ) SfcffilC, f U 7x^;V*77^y (1 4 6mg, 0. 55 9mmo 1 ) N 
tert-7f/V 3- t KP^'VT^y- 1 -77/Wjt>v^- h (10 0 
mg, 0. 4 6 6mmol) % ^ y^u fcT/l/T^^^Jj?^^ V— h (10 1 
15 /il, 0. 5 12mmol) ^Difc D 3 0t>#, M(-ML«*# Lfc 0 

h y i> A7K^«»bfc 0 am*? o^Mtfiiffii Wi^tM 

20 frfc^/VS:;**/— /V (2ml) lC*£ft?U 4N-tK-i?m> (2 

ml) SrSP^fc, 1«#> teitM#bH^SSf^^/-yv (5m l) 

*g#u 2M-&mti- v v v j»?mwi*mThp h= i o t Lfc 0 
llti^fe-siw^^ywv (5mi) v-y^^/p (ig) 

25 pp^V^^ 1 -^ pp*/VA/^ /V (1%-T^^-T 

*) -dgffl) T«U 5- (T^>-3--f/^^i>') 

>?*S-Jl> (45. 1 m g , 39%) £#fc„ 
IR (neat) cm" 1 ; 3 2 2 0, 2 9 4 1, 1 5 1 2, 1 2 1 7, 7 
1 5. 
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mmm 590 

t r a n s - 2, 2-vM^vV-5- [ ( 4 - y =fA'~ 1 H — fy^V^- 5 

(a) cis-3-7;7-4, 4 -^y f-fls*/? n^fV — • Ml^©^ 
5 $ 

3-T^K-4, 4-^y^i/^ n^f-y y (7 0 0mg, 4. 2 
mmo 1 ) ©y ^y— /V (10ml) fc^Sfrffrfr h U (4. 2 
mmo 1 , 1 6 Omg) Irlgt'C^if o^B L N 2 0 Lfc 0 

SJSSSrffflft^^V (10 0ml) tTtKL, ISfP^Tk (1 0 0m 1 x 2) 
10 ^T»Lfc 0 #7K«^^v-^^^T^«ji^»^;ML?F»^5*Lfc 
10ml * T?«ffiT»8& Lfc D y * y -/V (30ml) T«J 
LfcfK (50%wet, 2 0 0 mg) £«L7kSl» 

mmU%bthttmk* 1 N-HC 1 ^-X/P^^T^m^fci-§ n fctJlJ; t) x 
15 c i s-3-75;-4, 4-^f^P^t/-;l' -lifi (72 0 

m g , 9 5%, »15%©trans 5 ) & t Lt#t, 

1 H — NMR (DMSO-d 6 ) 5 ; 0. 85 (3H, s) , 0. 98 
(3H, s) , 1. 0 5-1. 8 0 (5H, m) , 1. 9 0-2. 0 0 (1 

H, m) , 2. 7 9 (1H, m) , 3 . 4 0 ( 1 H, m) , 4. 8 0 (1 
20 H, b r s) , 7. 9 9 (3H, m) . 

(b) c i s-2- (5 -t Kndf^- 2, 2 - ^y ^jWy? n >vV) -1 
H-^y^-y K-yv- 1, 3 (2H) -v^V©^; 

c i s-3-757-4, A-^*^J^^/Zv^^ y—jV (5 0 0 

m g , 2 . 8 mm o 1 ) (10 ml) WmXCT^ h—hV^ (5ml) „ 

25 fcWtXVVJ* (3. lmmol, 4 2 3 m g ) &£t>*N-#A^:i: f df-V^A- 
-f^K (3. lmmol, 6 7 Omg) IrijiBL^©^ f 2«#bfe„ flffcfcj 

J;i9cis-2- (5-tKP^-2, 2 - y ^/HAdf *y/V) -1H 
-^f y^f y ;V-1, 3 (2H) -v^^ (4 0 Omg, 5 3%, $10%© 
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trans Ht£{££#5) LT#fc 0 

1 H — NMR (DMSO-d e ) 6; 0. 90 ( 3 H, s), 1. 05 
(3H, s), 1. 30-1. 7 5 (5H, m), 1. 80-1. 95 (2 
H, m) , 2. 84 (1H, q, J = 12. 5Hz) , 3. 69 (1H, 
5 m), 4. 04 (1H, dd, J = 3. 1, 13. OHz), 7. 65-7. 
9 0 (4H, m) . 

(c) trans-2 - {2, 2—*J*°?A'-5 — [ (4-^f^-lH-/fy 

^V-zv-s-^/v) sT^vO v^n^rvvW - iH-^y^yp-;v- 1, 

3 (2H) -?stXD&& 
10 »j 4 0 2 T#t 4 - ^ f >- 1 H— f 5 - 1-/^ (5 0 0 

m g , 1 . 8 3 mm o 1 ) (D h/l^^ ( 8 ml) ^SKlT c i s - 2 - 

-1, 3 (2H) (4 0 0mg, 1. 5 mm o 1) , i/7J^f-U>V 

^-n-/f/V*^*7V (4 9 4mg, 2. 1 mm o 1 ) Sr»t, 10 0°CfC 
15 #fiLfc„ 7B#M«fJL ^M%Mi±«t#bH«IS^^na7JvVA|C 

U trans-2- {2, 2-^^-5- [ (4- ^f/V-lH-^fy^* 
20 y"-/I^-5— T/P) M-^r->] P^drvvW — 1H — fV-fy F-yl'- 1 , 3 
(2H) -5?^ (3 6 0mg, 6 1%, »10%©ci s#£#5) £#fc 0 
1 H — NMR (CDC1 3 ) 5 ; 1. 00 (3H, s) , 1. 08 (3H, 
s), 1. 35-1. 50 (1H, m), 1. 70-2. 20 (4H, m) , 
2. 59 (3H, s) , 3. 05 ( 1 H, dt, J = 2. 6, 13. 5Hz) , 
25 4. 65-4. 78 (2 H, m), 7. 09 (1H, d, J = 9. OHz) , 
7. 24 (1H, d, J = 9. OHz) , 7. 67-7. 75 (2H, m) , 
7. 76-7. 85 (2H, m), 8. 03 ( 1 H, d, J = l. 1Hz), 
10. 0 4 (1H, b r s) . 

(d) trans-2, 2-^f;I/-5- [ (4-^f;WlH-^>^/- 
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trans-2- { 2 , 2-vV =f;V- 5 - [ ( 4 5vV- 1 H-4 
—As- 5 -4 /U) $-3cis] ^n^j/;i/} - 1 H -A V A > /t— 1 , 3 
(2H) -v^Vfc, SttT 3 0%-^ ^ >/x^ / -;V (10ml) 

;^7^^nvF^77>f- (^nn*;PA->^on*;l/A/^^y-;V/ (1 
=2 0/1 -e^m) X'ffiMU trans-2, 2-/ 
[ {A-t^jV- 1H- f >-^y*-yV-5— f^) o 
-^f- 5 y ( 1 4 3 m g , 6 0%, jfilO%0ci s 5 ) £#7t D 

10 1 H — NM R (DMSO-d 6 ) 5; 0. 7 9 (3 H, s) , 0. 94 
(3H, s) , 1. 10-1. 90 (6H, m) , 2. 39 (3H, s) , 
2. 74 (1H, dd, J = 4. 1, 10. 4Hz) , 4. 49 (1H, m) , 
7. 09 (1H, d, J = 8. 8Hz) , 7. 27 (1H, d, J = 8. 8 
Hz) , 7. 99 (1H, d, J = 0. 9Hz) , 12. 85 (1H, br 
15 s) . 

mmn 591 

c i s-2, 2-vV^-5- [ (4-^f;V-lH-^y^Y^-5-^ 

(a) trans— 3- (1, 3-^3^-1, 3-S?tKn-2H — f V-f 
20 ^K— /v-2 — f/v) -4, 4-^/f;Vv'^n^^ 4-=Fo-<yy*i 

«f^J 5 9 0 ^T#bflfc c i s-2 - (5 - fc Kn^- 2 , 2 - vV 3vV 
v-^p^vvv) -lH-^fy^yK-yV-l, 3 (2H) (5 0 0 

mg, 1. 83mmo 1) ©7f7tKn77y (10ml) tfc 3°C^T 
25 4-^bn^|fi (32lmg, 1. 0 5 mm o 1 ) , h V7 *~A>ftX7 J 
> ( 5 7 6 m g , 2 . 2 Ommo 1 ) „ 4 0 % - -y^jVJ S i/jljV7$ =3f -> V— 
h/ hA^yffiW (1. 00ml, 2. 20mmol) £An;t, ^UlCXm^W. 
# L7c 0 Rj»£3§|l tt#^fcaS%, v- y 7^nvf^77^ 
- (^^^y/IM^^^ffi) -eftML s trans-3- (1, 3 -vet 
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df-y-1, 3-^tKn-2H-^y^yK-;V-2-^;P) -4, 4-v^5"- 
n^dr^l/ 4-- [sn^/x- f» (5 0 9mg, 6 6%) £r#fc 0 
1 H-NMR (CDC 1 3 ) 5 ; 0. 90 (3H, s) , 1. 05 (3 
H, s) , 1. 3 0-2. 0 0 (6H, m) , 2. 85 (1H, q, J = l 
5 3. 4Hz) , 3. 69 (1H, m) , 4. 05 ( 1 H, dd, J = 3. 5, 
13. 4 H z ) , 7. 66-7. 75 ( 2 H, m) , 7. 78-7. 87 
(2H, m) . 

(b) t r a n s -2- (5-t Fndri/-2, 2 - i?f ^jV^st n^^-yjV) 
-1H — ( y^K-zV-l, 3 (2H) -^VfD^ 

10 trans-3- (1, 3-v^^y-l, 3-^tKn-2H — fy^f>K 

(420mg, 1. OOmmol) ©y $ J— ;V (10ml) tfh7tKo7 
7> (10ml) ©M^SrMfc 3°C^T 2 8 % — MJ 1 )^^ f^-y F (0. 
24ml, 1. OOmmol) 0 X:\CX 3 O^fffl, iftV^TMJCT 3 5 

15 ^Lfco ©S^ICO. 5M-»g*U^«^D^, pH=4tL 

trans-2- (5-tFP ^-y- 2 , 2 -v>y ^-;Wyi7 P^^vVV) - 1 H 
20 -fy^yK^-l, 3 (2H) (231mg, 85%) £#fc 0 

1 H — NMR (CDC 1 3 ) 5 ; 0. 93 (3H, s) , 1. 02 (3H, 
s), 1. 25-1. 40 (2H, m) , 1. 55-2. 00 (4H, m), 

3. 04 (1H, dt, J = 2. 9, 13. 7 Hz) , 4. 31 (1H, m), 

4. 55 (1H, dd, J -3. 5, 13. 4Hz), 7. 67-7. 75 
25 (2H, m) , 7. 7 6-7. 8 7 (2H, m) . 

(c) cis-2-{2, 2--yy^-5- [ (4-^f^-lH-^^Y 

—A — 5 a-) ir^r-y'] ^n^^} -lH-^y^yK-^-l, 3 
(2H) 

»J5 9 0 (c) ©^^^C-CKj^^fj^V^LfCo 
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'H-NMR (CDC 1 3 ) 8 ; 0. 9 2 (3H, s) , 1. 1 2 (3H, 
s), 1. 20-2. 20 (5 H, m), 2. 5 1 ( 3 H, s) , 3. 0 

4 (1H, m) , 4. 00-4. 15 (2H, m) , 7. 11 (1H, d, 

J = 8. 8Hz) , 7. 24 (1H, d, J = 8. 8Hz) , 7. 67-7. 
5 7 5 (2H, m) , 7. 7 6-7. 8 5 (2H, m) , 8. 02 (1H, d, 
J = 0. 9Hz) . 

(d) trans-2, 2-^f/V-5- [ (4-^f;V-lH-^>^/- 
JV-5-4M tti/] S/^n^f-*^©^ 
IW5 9 0 (d) ©^fefcJpCTK^Sr^V^fiJgLfco 
10 ifi& : 170 — 171 °C 

'H-NMR (DMSO-d 6 ) 8 ; 0. 79 (3H, s) , 0. 87 
(3H, s) , 1. 0 0- 1. 6 0 (6H, m) , 1. 7 0- 1. 9 5 (2 
H, m) , 2. 30 (1H, dd, J = 3. 7, 11. 9Hz), 2. 37 
(3H, s) , 3. 98 (1H, m) , 7. 10 ( 1 H, d, J=8. 8 
15 Hz) , 7. 27 (1H, d, J = 8. 8Hz) , 7. 99 (1H, d, J 
= 0. 6 Hz) , 12. 87 (1H, brs) . 

mmm 592 

1- {4- [ (4-p*3vV-lH— > f <fr) ***/\ 

- * # yr 5: > • 

20 (a) 4- { [t e r t -Zf^-jV &f S/^o^f- 

4-fc Kp^-^ n^^f-^^V^^/V (c i s/t r a n sS^ft, 

5 . 0 0 g , 3 1. 6 mm o 1 ) h-i % tf^—fr ( 4 . 3 0 g , 6 3. 2 
mmol) ©y^fMA'AT; K (2 0ml) t-^v ! ^f;Pv' 

25 !);^py K (5. 7 2g, 3 7. 9mmol) ^iiat'iBm©i£|T5S$ 
M# Lfc 0 KiS^T^, gj^^vv/ h /^>= 1 / 1 « 1 7k *M±, « 

} zF/V&mc ( 8 . 6 6 g , 10 0%) „ 
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(b) (4- { [t e r t -7^/V tyt^jV) i/p/V] i/fvi^* 
i/fr) J $ J -> ] s<D^S$ 

4- { [t e r t Jl> (v^^W) i/V )V\ ir*ri/} u^fyjjju 

TVl/ (2. 5 0g, 9. 18mmol) 07f7tKn77^S (2 
5 5ml) «7£TT7X*«^AT^-^ (6 9 6mg, 18. 4 

mmo i) *nx.tc 0 m.u^xm^^t^ -mmw&ft^tc 0 sj»7fjt 

mi±T^-t £r#7c 0 S/ U 77 ^/V* 7^07^77^ 
(^T^-gM^/I^ 1 : 1) mT»Sib % (4- { [t e r t -7*tVV 

10 (v?^^) v^yv] t^^} v^p^vvv) ^^y— rv (2. 0 8 g , 93 

%) £#7t 0 

(c) 2- [ (4- { [t e r t - 7*771- (v^ i/V A>1 ttis] ^77 
n^^r^) ;*7Vk] 3 (2H) ~PJr^(D& 

15 (4- { [t e r t -7*771- As) %/V /V] ir^v f y} v/^p^^v) 

* $ J— /V (1 . OOg, 4. 0 9 mmo 1 ) , h ]} 7x-M77^ (1 . 
18g, 4. 5 0mmol) *5±l]«7^W5 K (7 2 2mg, 4. 9 1 
mm o 1 ) ©7F7tFP77V ( 1 5 m 1 ) flSSft SrSIt? 3 0#&#Lfc o 
^©RJ&flEK: y v>77 ;^>|^xf^ (40% WKx 7|«, 2 . 2 0 g , 
20 4. 9 lmmo 1) £^o< «5 bMz., ^fi^5B#^»Lfc 0 Mj±TH«g 
^L^P 7*777^7^7^^7 7^ (^^ft^/^f;V=4 : 1 ) \Z. 
. XtitMU 2- [ (4- { [t e r t-7*77^ (>*7*77V) )V\ Hr*i/\ i/ 
fu^i/M ^TVV] - 1H-4 VA 1 , 3 (2H) 

( 1 . 6 0 g , 10 0%) £#7c 0 
25 (d) 2- [4- (tFo^^o^7/V) t" TvV] - 1 H--f 
y— 7V-1, 3 (2H) -i?*-XD&&, 

2- [ (4- { [t e r t -7*^/V 77V) V V )V\ Hr**s\ v-7n^*r 

i//v) ^^/v] -iH-^7^y^y'-/t/-i, 3 (2H) (1. 6 0 

g, 4. 0 9mmo 1 ) ©7 h 7 fc Kn 7 7 >/zk (1:1, 10ml) 
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k h y yMnwm ( i m i ) %mtl, m&x 6 mmnwLtzo R^mmm^ 

/V=2 : 1-1 : 1) tCTflfiKU 2- [4- (tKP^^D^^V) y 
5 ^] -1H-' f 3 (2H) -v^y (0. 7 0g, 6 1 

%) £#fc 0 

(e) 2- ( {4 - [ (4-^;V-lH-^>^>-5-^;l') ^ 
5/] ^yp-^vvH t^M - lH-^y-f ^ 1, 3 (2H) -5? 

10 2- [4- (tKn^^P^^) yy^A] -1H — f y-f y^y'— A 
— 1, 3 (2H) -^ty (3 5 8mg, 1. 3 8mmol) ©f/Vxygf 
(10ml) ^ '>7;>WMJ-n-^#7*7V (5 0 0mg, 2. 
0 7 mm o 1 ) , 4 0 2 4 - y ^A— 1 H ->f ^?->/—jl<- 5 

wM3 0 6mg, 2. 0 7mmol) &£i&-C;&n*.;/fcSL 2 R^fflHm^&ftE bfc 0 

15 gm* -ojw Lfcft, mjet«^w* Lfc 0 y p p 1 5 %7km^i- v y 

T^*L2- ( {4- [ (4-^A- 1 H--f yyV-A-5-^A) ^-dr 

>>] v-yp— ^vvw y^A) -iH-^fy^y^y-y-i, 3 (2H) ->> 

^y©to» (1. 4 3 g ) %m-o 

20 (f) 1- {4- [ r^^y-/V-5— fA) 
y p^-yA-} -^^7^®^ 

2- ( {4- [ (4-^A- lH—<y^y-A-5-^A) tf-^S/| v-y 

p^^a-} y y^A-) -lH-^y-ryyy-A-i, 3 (2H) (3 

5 8mg, 1. 3 8mmo 1) £3 0%>f;V7r/-i^;-/^f (l 0 
25 g) ^S^T^JPx.7cft 2 0#^»m^Lfc o S?^«Lfcf, MJ±T?« 

^S*Lfc 0 ^y^v*W a ^h^77-f- (y pp^yv^/y yy— a 

/ h y ra^AT 5 1 0:1:1) KlTflfJIiU 1- {4- [ (4-^A- 

lH-^y^;v-5-^;v) sj-^y] >>^pa^^] -^yr^y (l 

5 0 m g , 4 2%) £#7t 0 
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(g) 1- {4- [ (4-^f;l/-lH-^^7^-5-^^) Jr**/~\ V 

1- {4- [ (4-^f;WlH- fy^V-/V- 5-^/P) tf-^S/] ^ n 
^^//W -^^yT5> (1 5 0mg, 0. 5 7 8 mm o 1 ) iD?$ J—jV 
5 (2ml) WWite 1 N-tt-^xf;i,x-f;* (0. 70ml, 0. 70 
mmol) SrSatfJq^.TJE:©aS"X?3 0^»#L^o fl&ETM£&W:feU 

Mi-ZZ.bfc£*), 1- {4- [ (4-^^-lH-^y^/-;l/-5-^ 
/I/) t^f^] ->^n^dr->7W -^^>-T5 y • (14 8mg, 8 7%) 

10 £#fc 0 

IR (neat) cm -1 ; 2 9 2 7, 1 5 0 8, 1 2 6 7, 1 2 2 7, 1 
0 8 4, 9 4 5. 

mmm 593 

cis-4- [ (4-^PP-lH-^fy^/-/V-5-^;V) t^fi/] n 
15 "^^ri^^T 5; y • &gfc&<Z>£*fi£ 

(a) cis-4- [ (4-^PP-lH-^^y-/V-5-^V) ^^rV] 

»fWTF> 0°C^^^X«M4 6 8tHfc4-^nn-lH-^y^ 
-/V— 5 —^T—JV (1 5 Omg, 0. 89 0 mm o 1 ) CQx h 7 t Kn77^ 
20 (6ml) gfc F!J7x=/^X7^y (2 8 0mg, 1. 0 7 mm o 1 ) , 
MM 3 2 3 ( a ) trans-2- (4 - fc Kn^>^ n^vvl/) 

y4>V-/P-l, 3 (2H) (2 18mg, 0. 8 90 

mmo 1 ) N tVl^Ti/^^/V^^^l/— h ( 1 9 3 p. 1 , 0. 979 

mmo 1) &M*.ito 3 HSt#StH^l#Lf' 0 K^Tt^tef* 

25 iL#bMS^7nn*/^ (2 0ml) "C#3R, nftfc- 1 M-7»ft7^ h 
y<7A 7 X^ (10ml) Tf«5-Lfc 0 jWiSr^nn/j^w, (10ml) t« 

« -> y 7j 7A^?f07^ (-^f- y/m^^v-e^m) -e*t 
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(1 %-T^-T--T7X) T^tti) T'ftlL, c i s-4- [ (4-^nn-lH 
-fy-yy-;W5 — f;V) t^r'>] ^n^W^V (8 3. 6 m g , 3 
5 5%) £#fc 0 

(b) c i s-4- [ (4-^pp-1H — f^^i/-/V-5 — fyV) ttis] 

S*»H^T, ifittl^c i s-4- [ (4-7PP-lH--f^V- 
/P-5-^/U) ttis] ^P^t^T^ (54. 2mg, 0. 204 
10 mmol) ©T-feh^hy/V (4ml) JBffl&i^ 7 * 7 -/V (lift) £APxJ£ 
$?U (2 2 4m 1, 0. 2 24mmol)$rift 

TL-fc Q lB#Ffl^ SiS^«i-^^^-x7V (l omi) iAmik 

WlLc i s-4 - [ (4-7PP-lH-^^y-;V-5-^f/V) 
v-] ^P^fyT^-M (5 7. 8mg, 9 4%) £#fc 0 
15 IR (neat) cm -1 ; 2939, 1504, 1240, 939, 79 
6. 

mmm 594 

5- (T^t°^-4— -f/P^v') -4-^pp-1H-^^/-/WM 
slit»H^T\ 0°C(Cjo^X^SfeM4 6 8t#fe4-^pn-lH->f^ 
20 -7V-5-^--7V (1 5 Omg, 0. 89 Ommo 1) ©7 f7t Kp77^ 
(6ml) MJ7x^7W^y (2 8 0mg, 1. 0 7 

mmo 1) , HW!l3 2 2 (c) ^Iffc t e r t -r^vV 4-fc Kn^Ti? 

1 h (19 2mg, 0. 8 9 Ommo 1 ) % 'M V~fu 

¥jVT :/ is ft /U7li 5- is V— h (19 3/i 1 , 0. 9 7 9 mm o 1 ) %M%.1t 0 3 
25 0#fc, S^^#?^LM»tfc 0 OT«^JE^IIU#b^fcM^^n 
n *;VJ± (20ml) TMfr*?, rtb^r 1 M-foW\fi- h U l7^7k« ( 1 0 
ml) -e»Lfc 0 7kJf£^PP*7K& (10ml) TStttti^ WWlSr&S* 
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htltc^ .J~)V (3ml) ML, 4N-M-mt>' (3 

mi) &Mz.it 0 imr*m, mm^w&htitcjm**? j-jv (5 mi) m 

?g#U 2M-7jcm^ b y ^A*»»SrSSTbpH= 1 0 t b/c 0 ^n£«± 
3l3!iL#b^^l6SrS^^/— /V (5ml) KJgftPU ->y #^r> (lg) 

7k) T^m) TltSU 5- (Tif fV-4 — i/V^iy) 

(12 8. lmg, 5 4%) &#fc 0 
IR (neat) cm" 1 ; 3 0 8 1, 2 9 2 3, 1 4 9 7, 1 1 8 4, 7 
10 2 9. 

ilfl5 9 4©#£fc2pCT^£firftl\ ttTt*«M5 9 5 O-fk^fe 
b fc„ fc 7c U fcB^JJSW- t e r t - zf^As 3-tKD^tXiJi?y 

- 1 -^/I/^^i/l/- b£:Jll\fc 0 

5 9 5 

15 5- (fcV^U v^-3 — iJVtti/) -4-^PP-lH — < l/^S-jV^fe 
1 H — NMR (DMSO-dj) 6 ; 1. 60 ( 1 H, m) , 1. 73 
(1H, m) , 1. 9 2 (2H, m) , 2. 9 3 (2H, m) , 3. 0 6 
(1H, m) , 3. 2 4 (1H, m) , 4. 4 0 (1H, m) , 7. 3 6 
(1H, d, J = 9. 0Hz) , 7. 49 (1H, d, J = 9. 0Hz) , 

20 8. 0 5 (1H, s) , 13. 37(1 H, s). 

mmm 5 9 6 

5- (t°-<y^V-4 — -4-^pp-1H — fW-;V-M 

&mmmuT, oxxz&^x$mw4 6 stiu-^pn-iH- f 

25 -A— 5 -rt-A- (1 5 Omg, 0. 89 0 mm o 1) ©r h y H K p77> 
(6ml) HJ7x=/V7t77>fy (2 80mg, 1. 07 

mmol) N t e r t-7~'f;V 4 — fc Ko :3 rv't:^!i v^ — 1 v-l-- 

- r ( 1 7 9 m g , 0. 8 9 0 mm o 1 ) , ^77°^ tf/V7 >/ v.* /Vtff ^ i/ V 

- Y (193/il, 0. 9 7 9mmol) ^Oifc 0 3 0##, ^Ul^ULm 
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# ^f/V'jj 7Mnv^*77^ (^^f-^/B^^^T^tti) -CMS L7C 0 
5 g?M{c:r#^tl/t^--r/^p{^y-/^ (3m 1) fc^fl¥U 4N-±g^-v ; ^-dr 

(3mi) srjp^fcc mmmmm^bntmmmm^i-^-vv 

W-A' mmiM (2 19. 7mg, 8 6%) £#7r 0 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 93 (2H, m) , 2. 05 
10 (2H, m) , 3. 0 6 (2H, m) , 3. 24 (2H, m) , 4. 6 1 
(1H, m) , 7. 3 6 (1H, d, J = 9. 0Hz) , 7. 4 9 ( 1 H, 
dd, J = 9. 0, 1. 0Hz), 8. 03 ( 1 H, d, J = l. 0Hz), 
8. 9 9 (2H, b r s . ) . 

8 9<D%&\Z.mKXR]&&ftte\,\ &lT^tSIi5 9 7 <Dfc&m 
15 Sr^fife LfCo fcTc U ffi^J^-«#!l 4 6 9 -C#fc f ^ 

5 9 7 

5- (Tif/^-3-^yV^^) -4-/ h^-lH--fy^/-;V 
IR (neat) cm -1 ; 3 1 7 4, 2 9 2 9, 1 5 1 0, 1 2 3 0, 9 
20 2 8,7 2 3. 
MMM 5 9 8 

1 H->f 5 - t-;V©^ 

4 1 H-> f y ^/-/W- 5 - 1-;!' ( 8 0 0 m g , 5. 96 

mmol) Ofh7tFP77y (2 0ml) iJSHTN-^P^n/N 
25 (1. 06g, 5. 96 mmol) SrJn?Lfc 0 gi&KT 1 4 Mf*^ 

» L7C 0 MffiM LT# b tltt&fe& V % 7A^DVh^77^- 
(^^t^/^ifeai^V^m) -C»1L4-^P^- 1 H— T y?*S-As- 5 
-^--/V (1. 15g, 9 1%) £#7c 0 

1 H — NMR (DMSO-d 6 ) 6; 7. 37 ( 1 H, d, J = 0. 92 
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Hz) , 7. 40 (1H, d, J = 0. 9 2 H z ) , 7. 82 ( 1 H, s) , 
9. 7 7 (1H, b r s), 13. 12 (1H, br s). 

mtm\4 o 7 <D%m\z.mv,xRm&nfo\ sxr^-rmmms 9 9<ofc&® 

bfc 0 TctcLmMM 5 9 8 Tiffc 1 H-/ >?lf-jV- 5 - 

5 ^r-^mn^m^± 0 
mmm 599 

MS : m/z = 3 1 0 (M+ 1) 

10 6 0 3 <Dtt&m*'kf& L 7t 0 7t 7C b*»J 5 9 8 T?#fc 4-^-lH — TV 
5 /U^^i-ffiV^Co 
^ife^ij 6 0 0 

trans-3- [ (4 - ^n^- l H-f 5 --f ;V) Is 

15 MS: m/z =3 10 (M+ 1 ) 

mmm 6 o 1 

cis-3- [ (4-^n*-lH-^^)/-;V-5->f^) ^i/] 5^ n 
MS : m/z = 3 1 0 (M+ 1) 

20 mmm 6 o 2 

trans — 4- [ ( 4 -^ta^E— l H-- - f yfV^/V- 5 — T/H ^^v-] 

MS : m/z = 3 1 0 (M+ 1 ) 
6 0 3 

25 c i s 4- [ (4-/n^- lH->f Is?*/— A*- 5— f/V) 

MS : m/z = 3 10 (M+ l) 
»M 6 0 4 

4-7/Ktn - 1 H --f >-yy— yV- 5 -^—^(D^ 
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(a) 6-^nn-2- 7jV$-\i- 3 - ^ 4 - = '-P7x/ —j^(D^% 
8 5% zhp = i>A'7h77;Vtn#l^-h (9. 50g, 60. 8 

mmo 1) C^up^V (15 0ml) M^iC, 7k^T\ 
2-7^tn-3-^^7i;^ (9. OOg, 5 6. 1 mmo 1 ) (Di^y 
5 nn^y (100ml) 0-5 °C«T L7t D git* T*#SLT 2 H#H 

^> (5 7ml) E8 0tt«LT^U 6 0^t'M, fi^BU^?- 
y (17 1ml) aTLifilT'ML^l'MM, ^i:fc^ H B H ^«, 
10 ffc&U 6-^an-2-7;^D-3-^^-4-^FD7x;-;V (7. 
0 5 g , 6 1%) £#fc D 

(b) 4-757-2- yjv^-xx - 3 - * T-jvy = y 
6-^pn-2-7;i-tD-3-7f^-4-^fa7x7-> (4. 1 1 g, 

19. 9mmol) ©x^/-^ (2 00ml) ?|f|ul 0%-^7^7V* 
15 — tf> (5 0%-^tK^, 4 10mg) ^|7 7^?A (15. lg, 240 

mm o i ) %ma u m«t 3 H#M^m# ± ? a y 5® m 

Miff L Tfl^« £#7c a tR i ItSt^ ^/i^-e^SB L (tJc if J3: 5 %S^tK*-7- 
h V 17 A7j<f§«7:- p H 6-7 ^fifi Lfftt £B) , Miffi £ 5 %^7X7r^#-#, 

20 -3-^f/V7xy-^ (2. 8 9g, 10 0%) Sr#fc Q 

(c) 4- (7tW5 7) -2-77^^-3-^^7^^^*^— 

4-r S: / - s~^^/i^y^y — ;v (2. 8 0 g, 1. 91 

mm o 1 ) t tf !J (3. 53ml, 43. 6 mm o 1 ) ©gj&^^/V ( 6 0 
25 ml) mmmymWt (4. 49 ml, 47. 6 mm ol) ^ij&fiTLfc 
# N ^1-6 5U?#ilU4 5^ra^M#Lfc 0 illLMi^i£l 

- (7tW5/) - 2 - 7^n - 3 - ^ f ^7s^7t7- f (6 7 9 
mg, 15%) ^#fc 0 ?*^^M#^np^7VA^tttBLXfl4»^# N n 
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tlZBm^/l' (8ml) -^-f> (2 4ml) V}) 'Vls-fffifrLXW.^ t& 
( 3 . 5 4 g , 7 9%) £#7c 0 

(d) 1 -T-t^-4-7/V^-a- 1 H--f ^V-A— 5 - Y A-Xi?x- 
5 h©^fife 

4- (TtW^Z) -2-^/^P-3-^^7;n^/PTirx— b (2. 
25g, 9. 99mmol) ©gjsg^c^vV (30ml) m&fcM%m& (2. 8 
3ml, 3 0. Ommol) , rf^W^^^W K (16 1 
m g , 0 . 5 0 0 mm ol), V $ & ( 1 . 96g, 20. 0 mm ol) , 

10 IlH^yr^Vd. 7 5ml, 13. Ommo 1) frM^mUX]]]}^* \C 

L Tfe£j£fc £#fc„ ^»*7A^P?f^77^ (-^ tf- > / 

mm^^xmm) xmm 1 1 -t±?-a>- 4 - ^a^p - 1 h->t 

15 -5-^^7t7-f (1. OOg, 3 8%) Sr#fc 0 

( e ) 4 - -lH->f l/Jf^—As— 5 -^©^ 

1 -TWA— 4 - 7Mu - l H-^f :/^V— A- 5 -^f ATirx— h ( 9 
9 5 m g , 3 . 7 8 mm o 1 ) (Dt # J ' — A (5ml) — r h 7 t Kp77> 
(5ml) «^ 6 N7miti- h y 17 2»7Mm ( 5 m l , 3 0 mm o 1 ) £giB 
20 T'lTL, £kfc:gire3. 5B$W]fiH&«#Ut 0 «LfcSJS»lN±« 
7Kf« (62 5ml) ZMT LtpH 5~6tU M^A-Cft Ltj U 

m*-&MjKx~mm%, mymm-^^^y^^xm^u zm. mmmm^xn^ 

T^ffi) t»®L4 - 7;Ptn - 1 H--Y 5 - (2 19mg, 

25 3 8 %) £#fc 0 

1 H — NMR (DMSO-d 6 ) 5; 7. 05 ( 1 H, t-like, J 
= 8. 4Hz) , 7. 18 (1H, d, J = 8. 8Hz), 7. 99 (1H, 
s) , 9. 2 9 (1H, s) , 1 3. 0 7 ( 1 H, b r s) . 

mWH 0 7 ©#fet;:J|!i:TK££fTfcv\ £m^^te&fcM6 o 5 <o\\&m 
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tfc D fc£ L«#iJ 6 0 4 t#t 4 - - 1 H V#-/—)\>- 5 

H»] 6 0 5 

5- -4-^/^n- 1 H-^^^V-yV 

5 MS : m/z = 2 5 0 (M+ 1 ) 

Iii4 7 0©:^mipCTRjcS:£fTfcv\ ^TI-^HW!l6 o 6<Dik&m 

Sr-a-fife Lfc 0 fcfc L^W 6 0 4 7?#7c 4 - n — 1 H—4 5 
6 0 6 

10 c i s-3- [ 1 H—f l/#</—A>- 5 — f/V) 

MS :m/z = 2 5 0 (M+ l) 

mfefcie o 7 

4- (^^^) - 1 H-^ 5 - 

15 (a) 4-/n^-l-f b7t Ko-2H-t°7y-2-^;P-5- (7f 

mmn 5 9 8 -e#fc4 -^n^e— i h-^t y*v— /v- 5 ^ (13. 0 

8 g, 6 1. 4mmo 1 ) (D^ao^y (2 0 0ml) WS&Z. 3 , 4-5?fc 
Fn-2H-t°7>> / (1 6. 8ml, 184mmol), p-F/^>^^^> 
20 BfetTU^^ (4. 64g, 18. 4mmol) »^T«»Lfc 0 

= 1 0/1 -5/1) -Cflt S^tiCfct) 1 — r h7? fc Kp ~ 2 

H-t°7^-2— JA"-5- (7F7t Kg - 2 H- \fy 2 --f/k^ v) 
25 -lH->f y^V^/V (18. 1 4 g , 77%) &#fc 0 

(b) 4- (ff-jVf-^r) - 1 -7 f 7 t Kp - 2 H - t°7 y- 2 --f /V- 5 
- (7 h7t Kp-2 H— t°-7 V— 2 —A jVjf^rV) -1H — f V^V—)V(T>^ 
fife 

4-7'a^-l-7h7t Ko-2H-t°7y-2-^^-5- (fh7fc K 
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n - 2I-i-t°7>--2 — f 7Vtt v-) - 1 H 4 l/pS—As ( 0 . lOOg, 0. 

2 6mmol) ON, N-^WM7;F (1ml) h U 9^5=" 

(0. 0 2 6 5 g , 0. 3 8mmol) 7 OtdDlLT 

5 ttttl U it7k«v ^ f ?i»Ti&M Lfc 0 il^giLTv' !) * <7vl^ a t h 
^77^- (^fy/»f;p=10/l) T'iltSiiiaH- 
'f-A^f-Hr) -l-7f7t Kn-2H-t°7^-2— f;w-5- (7f7fcKo 
- 2H-t°7^- 2— Y/V^-^rv-) -IH-^y^/^ (0. 0 7 3 7 g, 8 
0%) &#fc 0 

10 (c) 4- (^tvVt^J") -lH-^^7-;V-5-^M^ 

4- (7*7^7^") -l-7f7tFn-2H-t 0 7y-2-^/V-5- (x 
h7t Rn-2H-fc°7>-2— (VPrt^ri/) -lH-^y^VWv (0. 07 

3 0g, 0. 2 1mmol) ©^an^y (1ml) t»^J)7/Vtn|f 

m ( i m i ) fcfln*, i B#M3t#Lfc 0 SJS^^7k^*n^T@tm^^v-e 3 © 
is m m u mMem-? wj*-emk »^tt>' y # p •*? h 

-eA*fbfc«ft@*f s w t « u 4 - 7^7^) - i h— r 5 

/V ( 0 . 0 4 8 1 g , > 9 9 %) £#fc 0 
: 126-128 °C 

20 mmm 6 o s 

5- -4- (j* Tvl^;*-) -1H-^^V-/V 

(a) tert-#;V 4- { [4- (t^/I^t*") - 1 II — f V^:/-/^ 
-5 — <)V\ Or**/} TH/*y- 1 -%As7$>*i/U— V<D&f& 
25 6 0 7 4 - (t* ^V^5^) - 1 H — T V^S—A"- 5 ^ 

(0. 0377g, 0. 21 mm o 1 ) ©7 h7tKP77V (2ml) 
H»J 3 2 2 ( c ) T#fc t e r t -rf^V 4 - 1 Kn ^Xi?/-^- 1 -77 
/Uaff^w- f (0. 0 5 0 4 g, 0. 2 3mmo 1 ) , f!J7x^M7 7^ 
> (0. 0 7 2 3 g, 0. 2 8mmo 1 ) Sr^fcTSlcftU TWjuV&l/W. 
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*M yy°v tVU (0. O 5 5 7 g, 0. 2 8 mm o 1 ) <Dt h 7 fc Kn7yy 

5 ^a-v ^77^- (—#f-V/SS6^/>= 3/ 1-2/1-3/2) 7?fflf« 
t^rtia^tert-^f/V 4- { [4- C*^vl^tf-) -lH-fV^ 
7V~ 5-4^1 t^v') Tif^°>- 1 -Zl/V7$3ci/U— h (0. 0 3 1 8 g, 
4 0 %) £#fc 0 

(b) 5- (THs<>- 4-4^3-* is) -4- ^vl^tf) -lH-^y 

io ?y°—ji'Co^j& 

t e r t-y^ju 4- { [4- - 1 H — ( >#V—A>- 5 — f 

(c) 5- (T-lf^>-4— T/V^V) -4- (p^/l^*) -lH-^V 
15 ^V-/V • 

5- (T^^-4— UVtt*/) -4- (*3vl/^*-) -lH->f^/-;V 

IR (neat) cm -1 ; 2769, 1255, 1245, 1087, 9 
20 5 8. 

Mum 6 0 9 

5- (T1f^^-4-^/M-^/> -4- (t< ^vWVWJwV) — 1 H — i 

(a) t e r t -7*?yP 4- { [4- ?VW^/iwV) - 1 H — ( y $° 
25 i/— 5 -^/P] ^^r^} Tif/>>- 1 hO&rft 

0 8 (a) XWct e r X-^^jV 4- { [4- ^A^f"*) - 

1 H— -Y V^y-yP- 5 Ay] T^y-l-yjjV^UU—Y (0. 

02 12g, 0. 0 5 6mmol)©^nc*M (lml)»WUm 
-^naii^S^ (0. 0221g, 0. 13mmol) &M*.ft%tfk*\Cg. 
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7^- (^nn/jNM/^^y-;V=3 0/1) ^ft^1"5 r. t J; «J t e r t 
4- { [4- (j* ^vk*/vjJwv) -iH-^y^y-;v-5-^ 
5 ;k] t^rM 7tV^-l-^M>e/i/^b (0. 019 9g, 8 6%) 

(b) 5- (T^ 0 ^-4 — f/^dr^) -4- (^/l^/V/fr—A) -1H 

10 f&Lfc 0 7c7cU t e r t - 3/^/1/ 4- { [4- gW^/V/fr—A-) -1H 

Bfejft : 1 8 5-1 8 7°C 
HJfefcl 6 1 0 

15 2- (cis-4- { [4- — f/U] 
^-^i/} v-^P— dr^/V) -1H— f y-f y K-^-l, 3 (2H) 

^jy^fyyhy-n-^M^*^^ (0. 2 4 7 g, 0. 92 
mm o 1 ) 0 h A-^y (6ml) ig?£K:||Jfi0!l 6 0 7 T*#7fc 4 - ^/U^) 
20 -lH-^^/-;P-5-t^ (0. 166g, 0. 9 2mmo 1) , M 
M3 2 3 (a) T 4 #fetrans-2- (4-t KP^>^n^^) -1 
H->fy-f>K-^-l, 3 (2H) -v^>" (0. 15 lg, 0. 61 
mmol) fctfe 10 0°CMUt7 8irWUc o RjS^t^ffiLT^ 

h^yy-Y- (^t>/Siif;v-2/i~l/l) TltMI-Sr^icj;^ 

2- (cis-4- {[4- (t^AfX-) - IH-4 5-4 
t^r^} i/^n^^V/V) — 1 H — 4 V 4 V K — /V— 1 , 3 (2H) -v^y 
( 0 . 1 4 4 g : 5 8 %) £#fc 0 
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fft<£ : 2 1 1~2 1 2°C 

nnm q i i 

c i s-4- { [4- (t^jv*?-*) -11-1-4 y JV- 5 -A )V\ ^ 
5 (a) c i s-4- { [4- {^f-^f-^T) ~lH-^y^/^-5-^ 

»J6 10«2- (c i s-4- { [4- (p«7vl^;t-) -1H~4><? 
y*-/V-5— f;V] ah¥V} v^n^vvlO -1H — f y-f yK-;V-l, 3 
10 (2H) -^yOTtll/^c 0 

(b) c i s-4- { [4- ^vl^tf") -1H — f>-^V-/V-5 — f 

c i s-4- { [4- Vf-A"?*) -lH-^^-^-5-^;H ^ 
15 ^} ^a^^T5^£Ig^cfflWc 0 
: 1 9 9 ~ 2 0 1 °C 

mmm 6 1 2 

c i s-4- { [4- tf^A'XA'ft—A') -lH-^^)/^-5-^>] 

20 (a) 2- (c i s-4- { [4- ^vl^l/xjwV) -1H — f >^V- 
7V-5-^/P] ^v-} v^P^^/V) -1H — f ^ F-/V- 1 , 3 (2 
H) -v^^&itf^- (c i s-4- { [4- (^9vW*yV-:7^~/lO -1H 

-1, 3 (2H) -v^Wl^c 
25 Hife#!l6 0 9 (a) ©#fe^2pCTSJ&£frftV\ &Jg©te^£^fiJtLfc 0 
tctlU »j6 10t#/c2- (c i s-4- { [4- -1H 
->f 5 -^f/v] ^-^v-} v^p^^a*) - l H— --f y-< y R--A- 

-1, 3 (2H) -i^^£jlMMWc 0 
(b) cis-4-{[4-C* - 1 H-4 5 
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2-(cis-4-{[4- {t^lVT.jV-fo—jV) -lH-^>^/l/-5- 

A)V\ ir^i/} 3 (2H) ->> 
5 iry^WM\m^ 0 

IR (neat) cm -1 ; 1 3 0 0, 1 2 2 8, 1 1 2 8, 9 7 8, 9 3 
1 . 

mmm 6 1 3 

cis-4- { [4- (*3-;\s*jvy a =-)V) - l H — ( 5 --f 

10 ;v] jr^c-y) P^^-fyr^ ^©-o^ 

H»J6 12 (a) l?#fc2- (cis-4- { [4- (yf/W/P7^^) 

K-/V-1, 3 (2H) -^^JSjCWcfflWCo 
15 IR (neat) cm -1 ; 3 1 6 8, 1 2 8 4, 1 2 2 8, 1 0 1 8, 9 
3 1 . 

mm\ 6 1 4 

2-(cis-3-{[4- (^/V^i -1H-- — f/l/] 
t^^l v^n^vvV) -1H — fy^ypWIz-l, 3 (2H) 

20 

*»J6 0 8 (a) <Dj3&\Z.mKXR]&&ftte\,\ f4ffi©^fe£^Lfc 0 
fcftU SIM 3 8 5 ( b ) trans-2- ( 3 - t Kp^tv'v'^ 

drv-/H -IH-^y^fyF-^-l, 3 (2H) - ^V£J}|C3${C/f?V^ 0 
it£ : 1 5 6- 1 5 7°C 

25 m&m 6 1 5 

cis-3- { [4- (t^V^-) - 1 H--f 5 A-] ^ 

«#]3 8 1 (DfrfefcmCX fcffcZ ft fa\ ffl&<Dfc&®&&]&L1to fcfcU 
HJI^J 6 1 4 -C#fc 2 - (cis-3- { [4- (^fyl^tfO - 1 H--{ 
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v^d^^/v) -iH-^y-f ^K-^-i, 3 

(2H) -^ySrlS#M^fc 0 
: 1 4 0°C 
6 1 6 

5 trans-4-{[4- i^^J^ir) -lH->f >^/-;V-5->f;I/] 

(a) 2-(trans-4-|[4-y - 1 H— f V^V— A- 
-5 — f/V] ^drv-} v'^n— dfv'/l/) — 1 H~4 V 4 V F— /V— 1 , 3 (2 
H) -v^^Oi^c 

10 »^J6 1 0(D^^^CT^jS^f^V\ ®®(Dfb^^^Lfc 0 fcfcU 
itM3 2 3 (c) T*#fcc i s-2- (4-fc h*n^>^P^>^) -1 

h— f y-r>K-;v- 1, 3 (2h) -i?#^%mMfcm^fro 

(b) trans-4- {[4- (^^^) 

15 H»J3 8 1 <D%mzmCXfcJ&&ft%;\,\ &m<Dfc&%l&&f&L1to fcfcU 
2- (trans-4- { [4- (y^W^t) - 
7V] ->*n^S/7l-0 -1H — f y-f yh'-^-l, 3 (2H) 

Bt£ : 1 3 8~ 1 4 0°C 

20 mmm e 1 7 

2- (trans-3 - { [4- (y - 1 H — f y^'y'-^- 5 — f 

;V] tf-^fi/} «>^P^^V) -1H-- Y y-f^K-zv-1, 3 (2H) -v 5 ^- 

25 H»J3 2 6 (d) "Cllfcc i s-2- (3-t Kn^r^n^^V) - 1 

h — r y^R-^-i, 3 (2h) -i?^sr^^v^ 0 

IR (neat) cm -1 ; 3 1 7 2, 1 6 9 7, 1 2 3 2, 1 1 3 4, 9 
4 5. 

mmm e 1 8 
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trans-3 - { [4- — 1 H — 4 y^"/—;\/~ 5 — { }V\ 

6 l 7 T*#fc 2- (trans-3- { [4- Tvl^*) - 1 H— < 
5 y^/—;V- 5— <f/V] sh^V} - 1 H-^T y>f > 1 , 

3 (2H) -^>£J^MWc 0 
M£ : 112-113 °C 

mmm e 1 9 

c i s-N, N-^^-4- { [4- (^^^) -lH-fy^/-^ 
10 ^-=¥^1 ^P^fyr'y©^ 

»M6 11 (a) TWcc i s-4- { [4- — 1 H — f 

BUS : 1 5 7-1 5 9°C 
15 H«J 6 2 0 

trans-N, { [4- (^/V^t) -lH-^y^/ 

Hlfe0!ll4O©^5fet!pC-CRJSSrfT^V\ SM©^^^ Lfc Q TtfcU 
6 16 trans-4- { [4- ^Vl^tf) - 1 K~4 l/?"S 

: 1 3 9 - 1 4 0 °C 

»i3 9 1 ©^fc3£CT£0&<Hr&V\ «T^1-«#l6 2 1 ~«M 
6 2 2©te^to££-J$Lfc 0 fcfcU H»J6 11(a) Tffc c i s - 4- 
{ [4- (^/vf-^t) -iH-^y^/v-5-^/v] 
25 fy7^Wtffl^^ 
H« 6 2 1 

N- (c i s -4- { [4- (;*3vl^tf-) - 1 H— f y^V-/V- 5 — t* /V] 
lift : 1 5 5-1 5 6°C 
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mm 622 

N- (c i s -4- { [4- (fr/Uf-fr) - 1 I4W 5 -4 )V\ 

tt*s\ */9 u^i/jv) XT 5: K 
MM: 1 4 6-1 4 8°C 

5 mmm 623 

cis-4- { [4- (^^/i^f-^r) -lH-^y^/-;v-5-^;P] Jr* 

(a) cis-4- {[4- 

10 9 9<D^^SpCT^JS^fi : *V\ aS©^^S:^Lfc 0 fdYcL,. 

HJSM 6 2 1 tifcN- (c i s - 4 - { [4- ^^^") - 1 H — 

(b) cis-4- {[4- -1H — fy^V-/V-5-^ 

15 nmmz 2 7 <o^\zmzxm&^^\ w^oit^m^^ito fcYcu 

cis-4- ( [4- {t^^Hr) -lH-^^7^-5-^f/V] ;f3r 

MM. : 1 7 8 ~ 1 7 9 °C 
HJ£0il 6 2 4 

20 c i s -N— OvvV-4- { [4- (^./V^) - 1 H— f V^y-./l— 5 

(a) c i s-N-^/V-4- { [4- (t^/V^) -1H — f^/ 

25 «M6 2 2TWcN- (cis-4- { [4- (^^Vl^tf) — 1 H — { Istf 

(b) c i s -N-- <y>vV-4- { [4- {^^jVf-^r) -lH-fy^V 
»|3 2 7©#fcfc3g!:TSfcS:frfcV\ SHOft^iSr^Lfeo tctcU 
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c i s -N — <yi?JV-4- { [4- O^/V^) -1H — f^/-/l/-5 
gt£ : 2 3 2°C 

mmm e 2 5 

5 N- (trans-4- ( [4- JsV^jr) - 1 H — fy^- 7^-5 — f 
7b] ^"^^} v^n-^vvb) ^p/n°^T5 

6 l 6 -C#7t trans-4- { [4- ^/^^) -lH--f 

10 ■ 2 0 1 ~ 2 0 2 °C 

mmm 6 2 6 

trans-4- { [4- ^7V^-^-) - 1 U-4 5 — fyP] 

-N-^n t>i7^ o^tV7^©M 

15 iSW6 2 5T*M- (trans-4- { [4- U^vV^) - 1 H--f 
fifcjft : 1 6 8 ~ 1 6 9 °C 

mmm 62? 

20 trans-N-^/^-4- { [4- (^^^) - 1 H— )V 

(a) N- (trans-4- {[4- (^fvW^) - 1 H — i Zs*?y*—)V 

n»j3 9 1 ojfmm^xKm%nfo\ mm<Dih^m^^L-± 0 tctcu 

25 Mmm 6 1 6 V'&tc trans-4- { [4- (^ ^'b^") -IH-^f >"^V 

(b) trans - N-^> vvl/- 4 - { [4- (^^^) - 1 H — f > 
«M3 9 9©;£&MCT£OS£tT&V\ M©te£^«r-&j£ Lfc 0 fc?c*U 
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N- (trans-4- { [4- 
1 3 5. 5-1 3 6°C 

mmn 6 2 8 

5 4- (ai^^*) 

(a) 4- (rc^vv^) - 1 -=t Y 7 t: Kn - 2 H- t?7 V- 2 — T /I— 5 
- (r f 7 t Kn - 2 H - t 7 ^- 2 -1H-^^/^®^ 
fife 

«6 0 7 (b) <Z)^feMDTSiS^f^l\ M®{^fe£^fifeL7t 0 
10 TctcU -i- Y V yj»J-jrx.y^y Klrg^tl^to 

(b) 4- -lH-^f "s&y— A— 5-^— /vro^sfe 
»J6 0 7 (c) ©7j^«tTKJ^^T^V\ Hffi©fc^&^fifcLfc e £ 

4- (az^/V^^-) -l-Th7tKP-2H-t°7y-2-^/l/-5- 
(7^7t Kn-2H-t°7>-2—f/^^rv') -lH-^^-^W 
15 KlffiWco 

: 1 1 6 °C 
6 2 9 

2-(cis-4-{[4- (^/V^) -lH->fy^/- /V-5 — f/V] 
t^;/} v^n-^vvV) -1H — f 7-fyK-^-l, 3 (2H) -v^V© 
20 ^fig 

H»J6 1 0©;^K:ifS£T^«rfTftv\ ag©fls£-&fc-£$Lfc 0 fcfcU 
*M 6 2 8 T#fc 4 - (^A-^) -lH-fW-;V-5 

'H-NMR (CDCI3) 6 ; 1. 26 (3H, t, J = 7. 3Hz) , 
25 1.73-1. 61 (2 H, m) , 2. 29-2. 21 (2 H, m), 2. 
9 8- 2. 8 6 (2H, m) , 3. 18 (2H, q, J = 7. 3Hz) , 4. 
28-4. 18 (1H, m) , 4. 67-4. 63 ( 1 H, m), 7. 19 
(1H, d, J = 9. 0Hz) , 7. 38 (1H, d, J=9. 0Hz) , 
7. 74-7. 68 (2H, m) , 7. 87-7. 81 (2H, m) , 8. 2 
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3 (1H, s) . 
MWil 6 3 0 

cis-4- { [4- {^f-A/f-^r) Hr*r 

5 (a) cis-4- | [4- {=c^-;V^) — 1 H~4 y^/^/V- 5 f 

»J3 8 1 WCTRj££^ftl\ lia^^^jtb^o fc^U 

»M6 2 9-C#fc2~ (c i s-4- { [4- (^/V^) -lH-^y^ 
5 — f/l/] ^v-} v-^ n-v^vvV) - 1 H— f V-f V K-/t/- 1 , 3 

10 (2H) -iy^^WM\^m^tc 0 

(b) c i s-4- { [4- {^/V^ir) -1H — fV^V-/V-5--f 

H}fe#il3 2 7©^fefc»CT&J&£:fTftV\ ®M©^»^ Lfc 0 fcfcU 
c i s-4 - { [4- {^jv^ir) - 1 H — — Or* 
15 t/} v^n^^X^£J^CfflWe 0 
»£: 1 9 0°C 
6 3 1 

c i s-3 - { [4- (rc^/v^^-) -lH-^y^7-;V-5->f;l/] ^ 

20 (a) 2-(cis-3-{[4- {^jV^^r) - 1 H — f Is&^-fr- 5 
—f/l/] ^i/} v^P^vvV) -1H— f y^^F-/V-l, 3 (2H) - 

HJfeM 3 8 5 ( b ) l?#fc trans-2- (3-tKo u^-i/jV) 
25 - 1 H — ( 'J 4 y K— A'— 1 , 3 (2H) -^i»j6 2 8T'#fc4- 
(^^vv^tf-) - 1 H--f ^V-A— 5 -^/l^ra-^ffiV^c 0 
(b) c i s-3- { [4- (^/v^) -lH-^y^;V-5 — f 

HMJ3 8 l©:£ftfc3JSCTEJS£fTftV\ ®M©^»^oLfc 0 fcfciU 
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2 - (cis-3- { [4- -lH-/f^/-;V-5->f;l/] 

t^fv) ^^u^v'/v) -1H-/ ry-rvK-;v-i, 3 (2H) -i^t>-£ 

: 109. 5-110. 5 °C 
5 HJfe0i| 6 3 2 

trans-4- { [4- (j^/V^) - 1 H — { 1/ 5 -4^1 $~ 

(a) 2- (trans-4- {[4- (^^V^) - 1 H — f 
-5--fA] Jr^-ls] v^n^^A-) - 1 H-^f V 4 Is K-/V- 1 , 3 (2 
10 H) -v^V^JJSc 

H»J6 1 0©^lc2giycKJ»frfcV\ *IJH©^^Sr^Lfe„ fetch, 
MMMS2 3 (c) t#tc i s-2- -l 
H-^y^fyK-zV-l, 3 (2H) -^y^IM6 2 8l?#fc4- (^ 

- 1 h— f 5 -*-/v£Igi*W^^;fc 0 

15 (b) trans-4-{[4- (m^yvf-^-) — IH — 4 > fl/—/]/— 5 — 

Hjfe^j3 8 lO^jfejcUpt-CS^Sr^feVN, »ja©ft^*Sr^Lfc 0 fetch, 
2- (trans-4- { [4- (ai^/V^) -1H — ( ^S*?-J—)V- 5 — f 
A'] ^-^-y} v^P^vvl/j -1H— < y^fV R-A-- 1, 3 (2H) 
20 ^^ra-^fflV^c 0 

ffiife : 1 5 7 ~ 1 5 8 °C 
MM6 3 3 

trans-3-{[4- {p^^A^Hr) -1H-4 A— 5 — f A-] 

25 (a) 2- (trans-3- { [4- (^A-5^) -lH-^y^;V 
-5-4^1 ttis} Wns^5ri/;V) - 1 H — { V 4 > K~A— 1 , 3 (2 

H) -^ty©^ 

H«l!6 1 OO^feCT^T^JS^fi 1 ^^, &Jg©te^&-&$Lfc 0 fcf£U 
^M3 2 6 (d) T?#7fcc i s-2- -1 
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H-4 y^W-}V- 1, 3 (2H) -i>~JrVb mm 6 2 8 ~C#/c 4 - (m-f- 

/^i-) - l f 5 — >j — yi^SrjD^Jl^ic^ v o 

(b) trans-3- {[4- (rn^/l^-) - lH-^y^Vwl- 5- 

2- (trans-3- { [4- (m^^) - l H — f >^V-/P- 5 ->T 
;V~\ Hr*ci/} v^n^rf/V) - l H — i V4 1/ K-/V- 1 , 3 (2H) 

Bfejfe : 1 1 1~1 1 2°C 

io mmm 634 

(a) l-7h7tFP-2H-t°7y-2-^;V-5- (7h7kKo-2 
H- fcf 7 ^- 2 - 1 H— f >^/~-A>- 4 yvo^fife 

S*#ffl^T, -7 8°C{;i:JoV^II«j6 0 7 T*#fc 4 -^n^r- 1 1- 9 
15 tFn-2H-t°7V-2-^;W5- (rf7t — 2 H— >"— 2 — f 
W*» -lH-/f^/-/l/ (6. Og, 0. 0157mol) ©7f7t 
FP7yy (12 0ml) 1. 5 7M-n-7'f;HJf^ V^t> 

M (12. 0 0ml, 0. 0189mol) ^15^miTUc 0 3 05> 
^ hV ? h^-Sstfyls (2. 65ml, 0. 0236mol) ©ff7t Kn 
20 77V (30ml) 5#®T*igT U 9#?.iILfc 0 1 5 B#«, 

fil(l. 9 8ml, 0. 0 3 4 6mol) £2JQ?L N 1 5 0 TCfc&lvr 3 0 % 
-ii^ftTk^TK (4. 46ml, 0. 0 3 9 3mol) ©7 F7t Kn77> 
(20ml) M^IO ^BB-CSfT U ^ o < V) mm.ti t?#?a Lfc D 8 . 5 
m<l 3 0 (4. 7 2mmol) M*0Lfc o 1 

25 i o % -i£»7X*^ h y -7 atK?§» «t 0i^p^^*t- k y i7 j»&mwt%to 

»7A^P-7f^7-f- (^^f-^/lM^^1?^tB) TffML7t 0 £ 
tl^j±«L-T#btL«a^^f->'Ty^7 0 »U l-7h7tKn 
- 2H-t°7^- 5 - (rf7t Kn- 2H-t°y^- 2--f/U'^-^- 
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V) - 1 H-4 >^V-yV- 4 -fr-fr (2. 9 8 9 2 g , 4 2%) £r#fc 0 
(b) 4-7 B T3 7K^v'- 1-T^7t Kn-2H-t°7^-2->f/P- 5- 
(7f7t Kn- 2H-If7^-2->f^^) - 1 H-Y^V-yWT^jjg 
S*»B;SlT\ l?fi»Tl-7h7t Kn - 2 H - t° 7 2 -Y ;V- 5 
5 - (7f7tKp-2H-t°7>-2-^;^i/) -lH-^^-;P-4 
-t-/V (7 0 0mg, 2. 2 0mmol) ©N, N-^^fMMT? K 
(7ml) n ^ K ( 2 5 7 /z 1 , 2. 6 4 mm o 1 ) , 

(8 6 0mg, 2. 64mmol) Sr*Px.fc 0 2 B#»> 

io /wy&fw h^7-f- (-^f-v/st^^^ai) till, 4-^ 

n/Jf^v'- h7t Kn-2H-t°r>^-2 — fyV-5- (rh7t Kn- 

2H-t?^-2 — <;V$-**s) -1H — f>^V-yV (8 5 2. 6mg) 

( c ) 4 -7°P stf^V- 1 H— Y ^^J/— /V- 5 -^-A-tf^c 
15 »»H^Ts ^fc&V^T^^ptf^-l-^^t Kn-2H-fcT7 
y-2--f^-5- (fh7tKo-2H-t"7y-2-^Wv') - 1 H- 
^>-^y— (8 5 2. 6mg) ©$?^nn**^ (16. 5ml) 88ft m s h 
!) (5. 5ml) £iD;tfc 0 2. 5 H#Pfl^ > R^SfftSrJkl^L* 

h y ^7K«re P h= 7 tu mm^^-rmmi'ito ^n^m&rn 

^H^U/W^U 4-7 , pI^->" 1 H — f y^y^- 5 -p^— yb 
(3 3 8. 2 m g , 80%, 2^) £#fc G 

IR (neat) cm -1 ; 3282, 2931, 1305, 1081, 8 
25 0 0. 

mmm 635 

«»H^r, - 3 5 °cm4ov^t##m 4 -e#fc 1 h-< r -y 5 

— yV (lOOmg, 0. 745mmol) <DT± h ~ b V yV (4. 0ml) » 
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I«7f7 7;l/tn**Wf (HOmg, 0. 7 8 3mmol) ©7 

± f. - M; /V (3ml) 1 0 ^T?ST U < *9 0 °C £ L7t 0 

5 ft) T?*f$!!Lfc 0 ^tiZmJ±MMLTftbtifcnm%^?y-^/*MyyxJt° 
;Vx^t;VT^/^»L, 4--fn - 1H- f 
(59. 8 m g , 45%) £#fc Q 

IR (neat) cm- 1 ; 3091, 1629, 1500, 1147, 9 
3 3, 7 0 2. 
10 IfefeM 6 3 6 

c i s-3- [ (4-7°Pm-lH-^^y- — < ;V) tf-^f] i/ 
(a) c i s-3- [ (4-7ntf*is- 1 H-4 5 -4 /U) 

15 l*fB^T^ 0°C^*3V^T^»!l6 3 4 T'#fc 4 -^°i=r^drV- 1 H— f ^ 
y/-/V-5-t-/V (lOOmg, 0. 5 2 Ommo 1 ) (DT Yy t Kp77 
>- (4ml) ffiSKIC, FU7i^M7,7^y (16 4mg, 0. 6 24 
mmo 1) , »J3 8 5 (b) t r a n s -2- ( 3 - fc Kn^^ 

n-^rvvv) - 1H-- T y-T^K-yV- 1, 3 (2H) -v^i/ (12 8mg, 

20 0. 5 2 Ommo 1) N v 5 ^ V7°n W/^/l'/J-^^ W b ( 1 1 3 m 1 , 
0. 5 7 2mmol) tt^7c 0 3 O^f, U«»b7c 0 KJ£?W 

i^lfflibi^fciSI:^ n nxK/^T*«, rtlSr 1 M-yJcgg-fb^ h y 

^ t> i, L/c 0 C fi^mmm U# fenfc£gjfi£ y # 7 A y n 
25 f^77^ (^^rf-^/gM^^-efStti) TMStfCo ^a^T#b^7c^ 
>f/v^3 0%-^^T^^-3i^y-/v«^p^ x llbfc 0 2«iL ^ 
?S-eMi±?l« s # b titzMk ■b'yy-ti ?M 7A^-?f07^ (y p d 
/jvi^/y yw*^ a n/jwA/y — jv (i%-7y^7*) T1§ 
Hi) ^flU c i s-3 - [ (4-7pm-lH-^^7-/v-5-^ 
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?\>) tt*A ^P^tyT5V (8 2. 3mg, 55%) £#fc 0 
(b) c i s-3- [ (4-7°P/K^^-lH — f y^>A-/V- 5 ->f/l') * 

SM^T, gi&fcfcV^Tc i s-3- [ (4--/n^-lH-Y>^ 
5 y'-/l— 5-^/V) rf-df-i/] ^P^ty7 5V (82. 3mg, 0. 284 
mm o 1 ) * y — /P (2ml) 1 M-±£I?- V'^=f)^—=fjV ( 3 

4 1 n 1 , 0. 341mmol) WFLfc 0 1 «^ ^JBE»J^L#b;h,;fcgg 

c i s-3- [ (4-7°n^^^-lH— fl^V— {As) •> 
10 ^n^3MJ->T5 >- -i£Ifct& (7 6. 8mg, 8 3%) £r#fc 0 

IR (neat) cm" 1 ; 2939, 1508, 1228, 1147, 9 
3 9. 

MM 6 3 6<D^&«CT£0&&fi^i\ &Trai-|y&M6 3 7©M 
£-£fifcLfc 0 tB^M^^«M 3 2 3 ( a ) t r a n s - 2 - 

15 - 1 H-^T y ^ K— 7l — 1 , 3 (2H) - 

H» 6 3 7 

c i s-4- [ (4-7°n^^ri/- 1H-- il/?*S—A>- 5-4 M */ 



20 1 H — NMR (DMSO-d 6 ) 8; 1. 01 (3H, t, J = 7. 4 
Hz), 1. 6 0 (2 H, m) , 1. 70-1. 86 (6 H, m), 1. 
9 1 (2H, m) , 3. 0 8 ( 1 H, brs) , 4. 2 4 (2H, t, J = 
6. 5 Hz) , 4. 2 9 (1H, m) , 7. 0 9 (2 H, s) , 7. 90 
(3H, brs), 8. 09 (1H, s), 13. 00 (1H, brs). 

25 mmm qs4 co^mm ^xmt^nt^\ uric^i-mmm ess <D\k&m 
mmm 6 3 s 

4-^fy7°a^y- 1 h— f 5 

1 H — NMR (DMSO-d 6 ) 8; 1. 25 (6H, d, J = 6. 2 
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Hz) , 4. 63 (1H, qq, J = 6. 2, 6. 2Hz) , 6. 97 (1 

H, d, J = 8. 8Hz) , 7. 01 (1H, d, J = 8. 8Hz) , 7. 

89 (1H, s), 8. 49 (1H, s), 12. 78 (1H, brs). 

mmm 639 

5 c i s-N- {4- [ (4-;f;WlH-^fy^;l/-5-^/V) ttX/] 

mmwmnr, otm^tij4iotiif:c i s -4- [ u-^^w 

- 1 H-W ViT^-7V-5 — iff) tti/] ^B^fyr^ >- • £gfe£ (1 
OOmg, 0. 3 5 5mmo 1 ) b7 t Ko77^ (4 m 1) f§»> 

10 m^-yPT ^ 1/ ( 4 9 . 5 fi 1 , 0. 3 5 5mmo 1) iDl ^^^;V7t^l/ 
^nUF (28/il, 0. 362 mm o 1) Wfnutffy (2ml) ©88£ 
&mTVfc 0 3 0^ SSII#?fiLfyxf/V7 5y (0. 3 5 5mmol) 
£»L7h 0 2R#|iB8L M^hy^^T?^ (0. 3 5 5mmol) *3«t^ 
. ^l/^7t^P5K (0. 3 5 5mmol) £ii#DLfc 0 2B£B08L Rj£ 

c i s-N- {4- [ (4-^f;V-lH--f7^;V-5-^v) ;*-3rV] 
v-^n^^rv-yv} ^>;*/^>T$K (3 1. 7mg, 2 8%) $r#fc 0 
IR (neat) cm -1 ; 3249, 2933, 1508, 1298, 1 
20 1 5 5,9 4 5. 

mmm 6 4 o 

ci s-3- [ (4-^y7p^^/- lH-^y^^-5-^;v) ^ 

(a) c i s-3 - [ (4-^y7n^- 1 H— ( — f 
25 ^) ^"^iX] P^-^f->T 5 ^(O^fa 

7t7> (155mg, 0. 61 4 mm o 1 ) (D YjV^-y (4ml) M 
MM 6 3 8 XWt 4-/y7°P /K^rv-- 1 f 5 ^-/V (118 

mg, 0. 614mmol) N 3 8 5 (b ) XWc trans-2- (3 
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-tFo^^n^/v) - i h-4 y-f y K-/v- l , 3 (2H) -v^ 

y (lOOmg, 0. 408mmol) tt^L, 1 0 0°Ct Lfc 0 4. 5R#|TO % 

titc^Mz 3 o % - y ^/ur s. y-^y j —MWsytn^ «Lfc 0 4 mm 

(y a a ^yi/A/y y J -/H^ n n ifrfrj*/* # J —As ( 1 %-T y^~T 

10 3*0 -eiSffl) tilu, c i s-3- [ (4^y7 0 P^i/-iH-^y^ 

— A—5-^/V) t*^] ^n^fyr^ (7i. Omg, 6 0%) £r# 

(b) c i s-3- [ (4-4 y7vtf3ci/-lH-jy¥y-/l>~5-4 

15 £3SS#H$tT\ ^^43V>Tc i s-3- [ (4-^y7°P^v'-lH-^ 
ls?S—fr-5-JM ttl/] ^n^fyr^ (8 4. 3mg, 0. 2 
8 4mmo 1) ©-fy/o/V^ (2ml) ffiSfcfc:, lM-Sl-^f;H 
-X/V (3 50/zl, 0. 3 4 1 mm o 1 ) £?j§T Lfc 0 1 B3«, MffM L 

ibtifcBsi:Sixf;v-ei B fc wmmmLm^mfo*^*^-? y ^y 

20 ?»L c i s - 3 - [ ( 4 y 7°p ^v'- 1 H — ( yyV^/V- 5 — i iV) 
i>r**A Vtxi^^yTXl' (7 0. lmg, 7 4%) Sr#*io 
IR (neat) cm^ 1 ; 2 9 3 7, 1 5 0 8, 1 2 2 7, 1 0 8 7, 9 
2 8. 

^W!i6 4 o^feCTCTK^ft^v^, sxr^-rmmme 4 1 ©^-a^ 

25 Lfc 0 fcfcU tBW^}-*»J 3 2 3 ( a ) "C#fc t r a n s - 2 - 

- lH-'fy^y F— /l — 1 , 3 ( 2 H) - 

^ W 6 4 1 

cis-4- [ (4-^yy°P^>^y-iH-^y^y-7V-5--r^) 
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IR (neat) cm~ J ; 2935, 1506, 1228, 1083, 9 
3 9. 

mmm 6 4 2 

5 c i s -4-7tfvU— 5- [ (4-hfa JJ v 5 ^- 1 -- ^ 
V] -lH-^y^/V joitJf cis-4 ( !4-^f;V-lH-^^* 

(a) cis-1- {4- [ (1 -Tir^vV- 4-^/1— 1H-^W- 
10 ;^-5 — f/l^) ^-^r^] i^n-^vvW h°n!Ji/>-2, 5 — S^^O-g^ 

Mmmm^T, MlH*5V^TO|Ute^!l4 1 0T?#fe c i s-4- [ 

(2 8 2mg, 1. OOmmo 1) © F^xy (6ml) *7.k @g 

( 1 0 5 m g , 1. 05 mm o 1 ) , h V ^A^T ^ (2 7 9/i 1, 2. 00 
15 mmo 1) grip*., MffiLtc 0 5. 5H#^ N H^#^^7X^#LM^^T 

ttffib7t 0 zti^m&mm^nhntmmmm^^ (4m o » 

7tf;b (2 14M, 3. OOmmol) tti lOOTC^Ufc. g^ff 
WUfcfe^f/^M7 5 K (2ml) ^P^fc 0 2I$|JD#L KJt£^?RSr* 

20 ^PYh^77^ (^f-^/I^^/V-e^tti) T?*t£iiU c i s-1- 
{4- [ (l-T-fe^-4-^^yV-lH-^V^i/-^-5 — fAO ^ 
$✓] i/fv^-sM t°nyi?y-2, 5-i?fry (12 3. 7mg, 3 3%) 

(b) c i s - 4 — > fvv— 5 - [ (4- t°n y 1 - 4 Ps'yV n-^>' 
25 tf-^S/] - 1 H-4 y^y°—Jl< *5«fctf cis-4 ( {4-^;V-lH 

a*»ffl^r> otm^c i s-i- {4- c (i -T-fe^/v-4-^^ 

/V- 1 H— f -y PS—As- 5 -v f ;v) ^-drv-] v-^ P-^vvW t°n y 2 , 
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5—i?&> ( 5 0 0 m g , 0. 31 1 mm o 1 ) CQ/$ y—/U (3ml) , T V 
7tFD77> (3ml) mWmZ-s 2 8%—f h V ^) Kj- b^i/K (64 m 1 , 
0. 3 1 lmmo 1) &M3L1t 0 1 0^# N KJ&ffi&frmi&fcT ^-17 AtK 

5 »7f7tKn77y (4ml) gSS^ **fc!J ^*AT/V5 = £ A (4 
7mg, 1. 2 5mmol) ^Px., ilyj?gL7c 0 7K 2M~zK^{k^ 

. /Mnp*M/^y-;i/ (l%-T^&~T7)c) tilL, 
10 c i s-4-^9VV-5- [ (4 — fcTn U v 5 ^- 1 — f /Vv-^ tf^df vyV) ^ 
- 1 H—f JV (59. 6mg, 64%), cis-4 ( { 4 - ^ 

(15. 4m g, 16%) £r#fc 0 
IR (neat) cm -1 ; 3 1 5 6, 2 9 4 3, 1 5 1 4, 1 2 2 2, 1 
15 0 9 5,9 5 1. 
MMM 6 4 3 

4-^7MfcU f/V- 1 H— f 5— tf— /VO-g-fiJE 

(a ) 4-^/I//Jn y >- l-7h7t Fn-2H-t°7y-2 -iW- 5 - 
(f f7k Kn-2H-fcT7^-2— T/^^>>) - 1 H — f 
20 g*»H^T, ^&Jc;^T«#i!6 0 7T'#fc4-:/n^- l-fb7tK 
n-2H-t°^^-2 — (As- 5- (rF7k Kp - 2 H- If 7 >- 2 — fA^ 
^V) -lH-^y^/^ (3 9 5mg, 0. 0 1 0 5mo 1 ) (Di^st^y 
(80ml) &mz* ^AtyHrVy {1. 10ml, 0. 0126mol) , 
l-7x.~Vy) (i?7i=^7-{y) (2 2 6mg, 

25 0. 4 2 0mmol) , f Ml t Y^i/ K (1. 4 1 g, 0. 0 14 

7m o 1) N h ] J* (^y^!)7>7tfy) ^7^7^ (0) -^nn^ 
(2 1 7mg, 0. 2 1 Ommo 1) £flq*. % M^hfc 0 2 H#Pflf^. £fj£?§ 

Hf Uf^tL/cM^ y 77 7A^7f07^- (^f-^/fM^ 
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M TltMU 4 — y>-l-7f7t Kp - 2 H- t°7 >- 2 --f >\>- 
5- (t- h7t Kn-2H-tf7^-2-^yV^-^-iy) -lH-^f^^P 
( 2 . 4 2 6 7 g , 6 1%) £#7c 0 

(b) >--4— f/P- 1 >^V-A- 5 -^/KD^fcl 

5 SUtSJffl^T, ^C^^t 4 'J 1 -7 f 7 t Fn - 2 H - t a 7 

V-2— (7 f 7 1 Kn - 2 H - 1°7 2 --f /^^) - 1 H- 
>f /Is (2. 4267g, 6. 43mol) ©^nn^7 (50 

m 1 ) h y (12. 5ml) ^Jnx.fc 0 3 B#P^ 

^7A^P7f^ 7 7^ (^^>-/iM^^^tii) -efSMLTto r 

4 -^/V/fr y V- 4 -■ A— 1 H— f A— 5 -Or—?V (8 8 2. 4mg, 

6 3 %) £#fc„ 

15 1 H — NMR (DMSO-d 6 ) 8 ; 3. 15 (4H, m) , 3. 7 7 
(4H, m) , 6. 95 ( 1 H, d, J = 8. 8Hz) , 7. 08 (1H, 
d, J = 8. 8Hz) , 8. 06 (1H, s) , 8. 24 (1H, s) , 
12. 7 9 (1 H, s) . 

HM6 4 0 (a) ©»iCt^^^l\ &,T^i-Mmm6 4 4, 
20 6 4 5 ©fc^ftSr^lfi Lfc 0 fcfc ffi^W-ll»J 6 4 3 T#7c 4 -^/V* 

6 4 4 

c i s-4- [ (4 5 1 H->f 5 — f/V) ^-v-] 

25 IR (neat) cm- 1 ; 2 9 4 1, 1 4 9 5, 1 2 1 9, 1 1 1 3, 9 
3 7. 

umn 6 4 5 

c i s-3- [ (4-^/i^y y-m- <v?9—a>- 5— r/io 
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IR (neat) cm -1 ; 2 9 3 1, 1 5 0 6, 1 2 2 0, 1 1 1 1, 9 
3 0. 

mm 6 4 6 

{c i s-2- [ (4-^f;l/-lH-^y^;l/-5-f;V) ttiS] 
5 n^i/;V} ^f;l/7 5^fi6 

(a) trans — 2— [ (2-t Ko^^n^^V) 7VV] -1H 
— r y>f ^ 7V- 1 , 3 (2H) -^y©^ 

lilKT, 0°C^*DV^T©^'*{by ^AT^-^i* (1. 2 1g, 0. 
0 3 2 Omo 1 ) ©7" t Fn77> (15ml) gfttd t r a n s -2-1/ 
10 7;^t;^ ( 1 . 0 g, 7. 9 9mmo 1 ) (DT h7t Fp77^ (10 
ml) gi^STL, M^L?c 0 2P#W#, ®S?«^7K, 2 M-7.RSKW- h y 

^m-x^ (9. 59ml, 9. 59mmol) £Jn*L x MJEE?Mg Lfc 0 ^Sfc 
^Tg«iS(Z?.«fit (30ml) VVJ* ( 1 . 9 9 g , 0 . 014 

15 4m o 1 ) , =c h^ri/ftsl'tf— /P!7^/W 5 K (1 . 9 3g, 8. 7 9 

mmo 1) »x.fc 0 1 5NfW^> R^t«7K»LM^^T-ttt±i L, ^ 

t ran s-2- [ ( 2 - fc Kp *i/i/# n^df vvP) ^ ^vV] - 1 H — f 
20 ^K-/V-l, 3 (2H) -v^y (1. 1 7 3 6 g, 5 7%) &#fc 0 

(b) |cis-2- [ (4-y^-lH-fy^/^-5 — f/V) tf-dr 

Mi 64 0 (a) ©^fc3SCTgf£:£?T>3:ofc 0 fcfcU ffi^S^Jt 
M4 0 2t#fc4-^f;l/- 1 H->f^y*— 7V-5-^-— />Sr^V^„ 
25 1 H — NMR (DMSO- d 6 ) 5 ; 1. 24-1. 85 (11 H, m) , 
2. 40 (3H, s), 2. 69 (2H, m) , 2. 03 ( 1 H, m) , 2. 
2 7 (1H, m) , 2. 7 0 (2H, m) , 4. 5 9 (1H, m) , 7. 
21 (1H, d, J = 9. 0Hz) , 7. 25 ( 1 H, d , J = 9. 0Hz) , 
7. 9 8 (1H, s) , 1 2. 8 1 (1H, s) . 
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mmm 6 4 7 

t r a n s - 2 - [ (4-^/U- 1 H— -f ^V-/V- 5 — f ;V) tt*/] 

(a) cis-2- -lH-^y^^K- 
5 3 (2H) -5?;*- 

S*#HM"K Sfifc&v^-r-Oy* h y 7^;v- l -^/i^r^- h y ^ t? 
ny^/;*7^^ ^^f^^V^-nafc^^*— h (3. 7 7g, 7. 3 1 
mm o 1 ) ©Tf7tFn77> (10ml) MWfc, y ^ J ^ =^ )V 

7VV (1. 3 1g, 7. 3 1mmol) £ N- y tVl^T 5 > ( 1 . 
10 7 2ml, 7. 3 1 mm o 1 ) Or F7tKn77V (10ml) 1 
5 5>|BJl?«Tbfc. 4 cis-2-7^^P^t;^-tiS 
( 1 . 0 g , 6 . 6 5 mm o 1 ) £ h ]) x-J-jVT ^ (1. 01ml, 7. 31 
mmo 1) ©fb7tKn77y (10ml) 5fe»CWSbyt^Sr*o 
<«9|gTbfc 0 3ffl|, hA^^A^^ (35mg) ^Dt, Stife 

15 Lrt 0 sisragu *Sr:ta^.fiSffii*iMk^- b y | 7A7X«WU, M^^-eft 

m^!)*^7a^^f^77^ (^■v->/mm^^vwin) 

TrfifgU cis-2- (2-fc h'ndfV^n^^) — 1 H—4 y 
20 -r^p-7V-l, 3 (2H) -v^> (1. 5 7 4 6 g, 9 7%) £t#fc 0 

(b) trans -2- [ (4 - ^ ^V- 1 H-/f 5 -/f/P) if 
^%/~\ ^P^fy7^©^ 

«#!16 4 0 (a) ©j&tfeiCipiCTSJSSrfT^ofco fcfcU WM^IlJfe 
\3\A 0 2 -e#fc4-^A— 1 H-^ >?y—A>- 5 
25 IR (neat) cm -1 ; 3 1 6 1, 1 5 0 8, 1 2 1 9, 1 0 9 2, 9 
4 1 . 

MMM 6 4 8 

{trans-2- [ (4 5vV- 1 H— f >?y*—/l>- 5 ->f/U) ^v-] 
^ n^^i/} ^ ^7VT 5 V • £lfeifc©£j& 



